
ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

303058

SOURCE AREA 4 REMEDIAL DESIGN

SOUTHEAST ROCKFORD GROUNDWATER
CONTAMINATION SUPERFUND SITE

ROCKFORD, ILLINOIS
SUPERFUND/TECHNICAL

SEPTEMBER 2004 - PRE-FINAL DESIGN

NOT FOR CONSTRUCTION

Is Clr.



125 South Wacker Driv?, Suite 600

Chicago, Illinois 60606

tel: 312346-5000

fax: 312 346-5228

September 13, 2004

Mr. Russell Hart
U.S. Environmental Protection Agency, Region 5
77 West Jackson Boulevard
Chicago, IL 60604

Subject: 2010300074 - Winnebago County
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Dear Mr. Hart:

Camp Dresser & McKee (CDM) is pleased to submit the Source Area 4 Pre-Final Remedial
Design for the Southeast Rockford Groundwater Contamination Superfund Site, located in
Rockford, Winnebago County, Illinois. This submittal is at the request of Mr. Thomas
Williams, the Illinois Environmental Protection Agency (Illinois EPA) site manager.

This submittal provides the drawings and specifications that will be used for the Source Area
4 Remedial Action (RA). The Area 4 RA cost estimate was previously submitted to you via e-
mail on August 23, 2004. This letter provides responses to Illinois EPA and USEPA comments
on the 60 percent RD, submitted on August 4, 2004.

Illinois EPA Comments

1. Section 01046,1.02 Open Excavations addresses special construction procedures. It
may be necessary for the subcontractor or the Remedial Action contractor to erect a
cover/ tent structure over excavations for additional safety.

CDM. Respond: This comment has been addressed.

2. Section 01046 1.03 Maintenance of Traffic, road repair needs to shall meet the City of
Rockford approval as well as Illinois EPA. The rerouting of traffic do a road closure
should have some pre-designed plan to accommodate residents living directly on
streets where traffic may be temporarily closed and be acceptable to the City of
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Rockford. Contractors vehicles shall obey all speed limit provisions made for the
constriction zone and the City of Rockford.

COM Response: This comment has been addressed.

3. Section 01046, Photographs of the surrounding areas should be taken to assure any
repair work needed at a minimum is made to pre-construction conditions.

COM Response: This comment has been addressed.

4. Section 01046, Regarding the necessary cutting down of tress, the property owner of
the tree shall be notified in writing. In addition should this be necessary it will be
necessary for the Illinois EPA Office of Community Relations to contact the owner for
permission and grant of access for residential properties. Replacement of trees or
compensation may be necessary depending upon what the grant of access may allow.

COM. Response: This comment has been addressed.

5. Section 01046,1.05 Protection of Existing Structures and Utilities, for actual excavation
the potential damage to utilities may require limiting the excavation somewhat for
public safety. Should this situation occur a meeting may need to occur to discuss the
situation before it may occur.

COM. Response: This comment has been addressed.

6. Section 01046, Work of utility location performed by contractors should be
documented to assure that the individual utilities have correctly located all utilities.
Illinois EPA also is requesting written notification of utilities and it is highly
recommended that written signature of verification of receipt is obtained to verify
notice when possible.

CDM Respons?: This comment has been addressed.

7. Section 01046,1.06 Water for Construction Purposes should not interfere with public
supplies for existing residences.

CDM Response: This comment has been addressed.
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8. Section 01050, Field Engineering no comments at this time.

CDM Response: Noted.

9. Section 01052 Applications for Payment needs to conform with current procedures
established by the State and that comply with Illinois EPA fiscal unit procedures.

CDM Response: CDM. assumes that specific payment procedures established by the State of Illinois
and Illinois EPA will be addressed in the contract between Illinois EPA and the Contractor.

10. Section 01101, Safety, Health and Emergency Response Requirements shall be
compliant with the appropriate ARAR for the SERGC. Pre-construction and periodic
meetings may be held and required for safety personnel as needed or deemed needed
by the Illinois EPA. Contractors will attend these meetings at their own expense as
part of their requirements to adhere to the ROD signed in June 2002.

CDM Response: This comment has been addressed.

11. Section 01101, Contractors should be provided in writing with a list of safety
regulations that are applicable to carrying out the Remedial Action and specific site
safety requirements. Should problems occur in safety procedures written notice of the
problem and an appropriate correction should be forwarded to all parties involved.

CDM Response: The Contractor will be responsible for providing documentation for all health and
safety requirements as listed in 01101 1.04, and notification procedures are listed in 1.08.

12. Section 01101, Illinois EPA should be informed if possible prior to the entrance of
visitors to the exclusion areas. A written log shall be kept of all visitors to the site, and
times recorded of when each visitor is present. Identification may be requested of all
visitors entering the exclusion area or the site in general. Illinois EPA will have the
right to restrict access to the site if it deems necessary for safety or the individual
asking for admittance to the site is not certified pursuant to 29 CFR 1910.120.

CDM Response: This comment has been addressed.

13. Section 01101, Temporary electrical lines for construction purposes shall be approved
by Illinois EPA's oversight contractor and shall be deemed safe for implementation.
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CDM Response: This comment has been addressed.

14. Section 01101,1.15 A plan may be needed to control fugitive dust not only that occurs
from construction but that may also occur from construction traffic on the streets.

CDM Response: This comment has been addressed.

15. Section 02140 1.04,1.05,3.08 All well construction and well abandonment shall at a
minimum meet standards pursuant to Illinois Water Well Construction Code Title 77
Illinois Administrative Code Part 920.

CDM Response: This comment has been addressed.

16. Section 02142 Well Abandonment see comment 15.

CDM Response: This comment has been addressed.

17. Section 02200 1.05 Soil Compaction Testing may require clarification depending upon
who will hire the testing firm to conduct compaction testing. Is this cost estimate
included into the budget estimate included with the ninety percent design. Illinois
EPA will be reviewing all compaction testing performed.

CDM Response: This comment has been addressed. The Contractor will hire the testing firm subject
to Illinois EPA approval.

18. Section 02200 1.07 on Quality Assurance may require revisions to meet requirements
for the placement of structural backfill and pursuant to the potential design of the
building. Should footings be placed directly on re-compacted sand taken from the
excavs.tion, 1 test per minimum of 4 feet may be insufficient to provide sufficient
verification that sufficient bearing capacity has been achieved for structural elements
to rebuild a building and to support the existing building. Additional testing methods
may be required to assure sufficient bearing capacity exists for structural elements of
the new building and the existing building.

COM Response: Future foundations mail be placed directl}/ on the recomputed backfill material at
bearing pressures up to 1 ton per square foot. The testing criterion has been modified to require
one frs1 per 2,500 square feet of soil placet! or one per lift, whichever is smaller to rent]/ that the
intent oftlie specifications is met. Compaction of granular material to at least 95 percent meets
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the criteria for most building codes. In addition, because the nature of the structure to rebuilt,
ifarn/, is not known at this time, the need for additional testing will need to be evaluated at a
later date.

19. Section 02200 3.06 Backfill (F) needs further explanation to explain "The minimum
depth for structural fill is 1.5 feet."

CDM Response: For projects where foundations are placed on native materials, it is specified that some
minimum depth of engineered (structural) fill is needed to provide a working pad, especially
over soils which can become disturbed. In this case however, up to 40 feet of structural fill will
be placed which is granular in nature. Tlierefore, this criteria is not applicable and has been
deleted'.

20. The use of "Jetting" and for a method of compaction shall not be used.

CDM Response: This comment has been addressed.

21. In the field methods to meet compaction requirements shall be approved prior to use
by the over-site contractors geotechnical engineer and Illinois EPA. The contractor
actually performing the actual backfilling operations.

CDM Response: Refer to Section 02200 1.05 A, B and C.

22. The design of the rebuilt building and the required bearing capacity for structural
elements need to be considered in the design of the methods of backfilling. The use of
spreading equipment in and of itself to achieve compaction is not sufficient. Vibratory
compaction will be required on granular soils unless an alternate design allows
specifically for lower compaction standards.

CDM Response: The criteria (3.07 B) which permitted spreading equipment has been removed from
the specification. As stilted by 3.07 A, oiih/ compaction equipment counts towards the 4 pusses
required in addition to the density requirement.

23. Plumbing subcontractors will conform to the same methods and specifications for
structural building as general backfilling requirements.

CDM. Response: This comment has been addressed.
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24. Testing needs to be performed prior to the determination to the placement of
structural backfill that the excavated materials after treatment will be sufficient to act
as structural fill for bearing capacity.

CDM Response: CDM expects that most of the backfill will be re-used onsite soils. Based on the
gradation of the material, it is expected that all of these soils, other than those containing
organic material or debris such as asphalt, are suitable for reuse and that the soils can be used
as structural fill if compacted to at least 95 percent. Treatment is not expected to alter the
gradation or other physical properties of the material, however it is agreed that the compaction
criteria (ASTM D1557) should be determined on treated soil, not untreated soil to avoid
problems.

25. Section 02675 In general The City of Rockford should be kept appraised of all drilling
activities to be performed and given a location map showing all wells and well types.

CDM Response: This comment has been addressed.

26. Section 03300 Cast in place Concrete test cylinders shall be cast in sets of four, one to
be broken at seven days, two at twenty-eight days and one held in reserve. The
contractor shall also provide proper storage for field cast concrete cylinders and
arrange for pick up as provided by ASTM applicable standards.

CDM Response: This comment has been addressed.

27. Concrete cast in the field shall not be performed in excess of ninety minutes from the
batch time of the concrete at the ready mix facility. Additives placed in the concrete
on-site shall be approved by the over-site conn-actors engineer and recorded for what
purpose the additive is being used. The use of calcium chloride is not recommended.

CDM Response: This comment has been addressed.

28. Areas that are prepared for cast in place concrete shall be inspected prior to placement
for une:uitable conditions that shall include frozen materials, and debris. Concrete
shall not be placed on frozen ground. In addition, should it be necessary to place
concrete in cold weather conditions ASTM guidelines should be followed. The
removal of forms for cast in place concrete should not be done prior to specified
.guidelines or against recommendations of the over-site contractors engineer.
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COM Response: This comment has been addressed.

29. Section 03740 Modifications And Repair to Concrete should be documented with a
report sent to the over-site contractor and Illinois EPA explaining why the repair or
modification was made and exactly what work was performed. Should the repair
work require compaction of structural backfill records of the compaction testing shall
be included in the report.

CDM Response: This comment has been addressed.

3C. Section 13713 Low Temperature Thermal Desorpotion Soil Treatment System
Performance Specifications has no specific comments at this time. However, as the
design progresses comments may need to be addressed to specific questions or raised
comments.

COM. Response: Noted.

31. An emergency call list will need to be worked up with back-up personnel for
emergencies.

CDM Response: The emergency response and contingency plan that will be developed by the
Contractor will include a list of emergency corttacts as specified in Section 01101 1.16.

USEPA Comments

1. Performance Standards Verification Plan - Appendix C discusses the Health and
Safety Plan. Page 10 of 11 mentions the Medical Emergency facility to be utilized, and
notes that "Routes from Area 4 are shown on the following pages". I did not happen
to notice a map showing the route. If such map is not included, please have CDM
prepare one for enclosure before the overall design package is completed.

CDM Response: This comment has been addressed. In addition, the various health and safety-related
plans to be prepared by the Contractor will also include a hospital route map.

2. Construction Quality Assurance Plan - Section 4 discusses Monitoring Procedures to
be utilized. Section 5.6 discusses Backfill Compaction Testing Protocol, and notes that
"Excavated and treated soil shall be placed in layers having a maximum thickness of 6"
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measured before compaction. Excavated material reused on-site shall be thoroughly
compacted to at least 95% of maximum dry density as determined by ASTM D1557,
Method D..."

Question(s) - Does the ASTM standard noted have varying compaction numbers to
achieve for various types of soils? If so, is there any reason/need to categorize the
kinds of soils coming from various depths into sub-stockpiles to know which ones
need to achieve certain compaction values based on predominant soil type? Does the1

ASTM standard have anything to do with restoring a compaction value based on a
"pre"-excavation condition? If so, should any pertinent measurements be taken prior
to excavation, such as by a boring and looking at cores thereof? If soils are given
LTTD treatment, and are then somewhat resistant to achieving compaction
requirements, does the contractor have license to mix in some of the less-permeable
overburden materials? Pending the answers to these questions, which you and I may
discuss - if any pertinent instruction or direction should be stated to the Contractor in
the design to help with the logistics on these matters, then let us inform CDM.

COM Response: ASTM does not provide guidance to perform compaction, it only provides a method
to measure the density. It is up to the engineer to assess the compaction requirements for each
project. However, 95 percent compaction based on the maximum dry density achieved under
what is called "modified effort" is generally accepted to be sufficient to provide moderate
bearing capacity and control of settlement. This density is relative and changes with the type
of soils and their gradation. Thus, as the material in the stockpile changes, new moisture
density tests are performed to determine the maximum density. Mixing is very difficult;
therefore, the lifts are placed as they appear, which is often the same sequence as they were
excavated and the compaction criteria adjusted for each change in soil type. CDM would have
no objection to the Contractor mixing the soils if there is a benefit to the compaction operation,
but thin should be part of the Contractor's submittal. In any case, the criteria would still be
based on 95 percent compaction.

3. Specifications - Division 15 - Mechanical (Section 15500 - HVAC) and Division 16 -
Electrical (including motors, etc.)

As a general comment, (not as any specific design or specification change), I would
like to see the agencies encourage the Contractor to be "green" and "energy efficient" in
choice of motors, pumps, wiring selected, belt drives, fans, and other power-using
equipment ordered, etc. I encourage the designer to include a general phrase such as
"The Contractor is encouraged to determine if pertinent equipment designated as
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meeting "Energy Star" ratings, and otherwise attaining the pertinent specification is
available", at competitive pricing.

CDM Response: This comment has been addressed in Division 16 by requiring "Energy Star" rated
transformers and premium efficiency motors, where available for the application. CDM. made
this a requirement because this equipment is competitively priced and will have minimal
impact on the capital cost of the project. "^L n (I ^-

If you have any questions or comments, please contact me at (312) 251-8337. f"
^

Sincerely,

JoM Grabs, P.G.
Project Manager
Camp Dresser & McKee Inc.

cc: Thomas Williams, Illinois EPA (letter only)
Terry Ayers, Illinois EPA (letter only)
File, Ilinois EPA EOL (letter only)

PA1681 IEPA\SE_Rockford\Remediai Design\Area 4\Design\90%Wea 1 90% Lti.cloc



P:\1681IEPA\SE_Rockford\Remedial DesignVArea 4\Design\90%\TOC.doc
September 13, 2004

TABLE OF CONTENTS

DIVISION 0 - BED REQUIREMENTS

DIVISION 1 - GENERAL REQUIREMENTS

01010 Summary of Work 01010-1 to 01010-6
01025 Measurement and Payment 01025-1 to 01025-4
01045 Cutting, Coring and Patching 01045-1 to 01045-2
01046 Control of Work 01046-1 to 01046^
01050 Field Engineering 01050-1 to 01050-4
01052 Applications for Payment 01052-1 to 01052-4
01101 Safety, Health and Emergency Response Requirements 01101-1 to 01101-16
01110 Environmental Protection Procedures 01110-1 to 01110-6
01170 Special Provisions 01170-1 to 01170-4
01200 Project Meetings 01200-1 to 01200-4
01300 Submittals 01300-1 to 01300-8
01311 Construction Scheduling 01311-1 to 01311-4
01500 Temporary Facilities 01500-1 to 01500-4
01562 Dust Control 01562-1 to 01562-2
01600 Delivery, Storage and Handling 01600-1 to 01600-2
01630 Substitutions and Product Options 01630-1 to 01630-4
01665 Equipment Testing and Startup 01665-1 to 01665-4
01680 Water-tightness Test for Water Containing Structures 01680-1 to 01680-4
01700 Contract Closeout 01700-1 to 01700-4

!«/ 01710 Cleaning 01710-1 to 01710-2
01720 Project Record Documents 01720-1 to 01720-4
01730 Operation and Maintenance Data 01730-1 to 01730-6
01740 Warranties and Bonds 01740-1 to 01740-2

DIVISION 2 - SITE WORK

02050 Demolition and Modifications 02050-1 to 02050-6
02113 Contaminated Soil Excavation 02113-1 to 02113-8
02140 Dewatering and Drainage 02140-1 to 02140-6
02141 Observation Well Construction 02141-1 to 02141-10
02142 Well Abandonment 02142-1 to 02142^
02161 Soldier Pile and Lagging 02161-1 to 02161-10
02200 Excavation and Backfilling 02200-1 to 02200-8
02230 Granular Fill Materials 02230-1 to 02230-4
02270 Erosion and Sedimentation Controls 02270-1 to 02270-4
02675 Leachate Extraction Wells 02675-1 to 02675-12
02901 Miscellaneous Work and Cleanup 02901-1 to 0290M
02933 Seeding 02933-01 to 02933-6

DIVISION 3 - CONCRETE

03100 Concrete Formwork 03100-1 to 03100-6
03200 Concrete Reinforcement 03200-1 to 03200-8

t 03250 Concrete Joints and Joint Accessories 03250-1 to 03250-8

Area4RD
SE Rockford Superfund Site, FLS-1302

Table of Contents
Page 1 of 2



P:\1681 IEPA\SE_Rockford\Remedial DesignXArea 4\Design\90%\TOC.doc
September 13, 2004

03300 Cast-In-Place Concrete 03300-1 to 03300-18
03350 Concrete Finishes 03350-1 to 03350-6
03600 Grout 03600-1 to 03600-10
03740 Modifications and Repair To Concrete 03740-1 to 03740-8
03800 Concrete Electrical Raceway Encasement 03800-01 to 03800-2

DIVISION 4 - MASONRY

04200 Masonry 04200-1 to 04200-12

DIVISION 5 - METALS

05120 Structural Steel 05120-1 to 05120-6
05311 Steel Roof Deck 05311-1 to 05311-4
05500 Miscellaneous Metals 05500-1 to 05500-14
05510 Metal Stairs 05510-1 to 05510-6

DIVISION 6 - WOOD AND PLASTICS

DIVISION 7 - THERMAL AND MOISTURE PROTECTION

DIVISION 8 - DOORS AND WINDOWS

DIVISION 9 - FINISHES

DIVISION 10 - SPECIALTIES

DIVISION 11 -EQUIPMENT

DIVISION 12 - FURNISHING

DIVISION 13 - INSTRUMENTATION AND CONTROLS

13121 Pre-Engineered Metal Building 13121-1 to 13121-12
13300 Process Instrumentation and Controls - General Provisions 13300-1 to 13300-28
13700 Washdown Facility 13700-1 to 13700-6
13713 Low Temperature Thermal Desorption Soil Treatment System -

Performance Specifications 13713-1 to 13713-24
13905 Package Leachate Treatment System - Performance Specification 13905-1 to 13905-16

DIVISION 14 - CONVEYING SYSTEMS

DIVISION 15 -MECHANICAL

15400 Plumbing 15400-1 to 15400-10
15500 HVAC 15500-1 to 15500-40

DIVISION 16 -ELECTRICAL

16000 Electrical - Overall Requirements 16000-1 to 16000-38
16171 Electrical Motors 16171-1 to 16171-6

\rea 4RD Table of Contents
3E Rockford Superfund Site, FLS-1302 Page 2 of 2



P:\1681IEPA\SE_Rockford\Remedial DesignXArea 4\Design\90%\DIV l\01010def.doc
September 13, 2004

SECTION 01010

SUMMARY OF WORK

PARTI GENERAL

1 .0 1 LOCATION OF WORK

A. The Source Control Operable Unit (SCOU) Area 4 Remediation is a State-lead action and
included in the Southeast Rockford Groundwater Contamination Superfund Site remediation
(CERCLIS ID No. ILD98 10004 17). The work of this Contract is located at the former Swebco
Manufacturing, Inc. building located at 2630 Marshall Street, Rockford, Winnebago County,
Illinois. The limit of work is shown on the Drawings and is comprised of the building and
associated parking lot. The building is currently occupied by a wood pallet manufacturing and
refurbishing operation. A residential trailer park (Barrett's) is located adjacent to Area 4 to the
northeast.

1 .02 PROJECT SUMMARY

A. It is not the intent of this Specification and associated Drawings to specify all details of design,
fabrication and construction. It shall be the responsibility of the Contractor to provide facilities
and equipment that have been designed, fabricated and equipped in accordance with specified
standards and design criteria.

B. The SCOU Area 4 Remediation activities will be conducted under the direction of the Illinois
EPA.

C. The objectives of the SCOU Area 4 Remediation as established by the U.S. EPA Record of
Decision (ROD), dated June 2002 are to:

1 . Prevent the public from ingestion of soil, and direct contact with soil containing
contamination in excess of State or federal standards or that poses a threat to human health.

2. Prevent the public from inhalation of airborne contaminants in excess of State or federal
standards or that pose a threat to human health.

3. Prevent the further migration of contamination from Area 4 that would result in degradation
of site-wide groundwater or surface water to levels in excess of State or federal standards, or
that pose a threat to human health or the environment.

D. The ROD objectives will be met by the remediation of contaminated soil in Area 4 and the
treatment and containment of the leachate in the Groundwater Management Zone for SCOU
Area 4.

E. The contaminants of concern in Area 4 are chlorinated volatile organic compounds (VOCs)
which include:

1. 1,1,1-trichloroethane

itoa4RD Section 01010 -Summary of Work
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2. 1,1,2-trichloroethane

3. 1,1-dichloroethene

4. carbon tetrachloride

5. tetrachloroethene

6. trichloroethene

F. The remediation goals for soil, leachate, and air are included in Sections 13713 and 13905.

G. The soil remediation activities will include excavation and treatment of contaminated soils by the
use of a Low Temperature Thermal Desorption (LTTD) unit. The treated soil will be tested and
if suitable will be used as backfill for the excavation area. The total excavation area will be
approximately 50 by 105 feet, and down to approximately 37 feet below grade surface (bgs) and
approximately 10 feet below the water table. Due to space constraints, the excavation will be
conducted in 4 equal sections. The excavation will also be located immediately adjacent to and
below a portion of the building located at the site.

H. A large volume of the soil contamination is located under the building. A partial demolition of
the building is required to excavate the contaminated soil.

1. A temporary dewatering treatment system will be installed to treat the water extracted during
dewatering of the excavation area. The treatment system will include air stripping and carbon
adsorption.

J. A treatment system will be installed in a pre-engineered building to contain and treat leachate.
The leachate treatment system will include air stripping and carbon adsorption.

K. The SCOU Area 4 Remediation was developed in accordance with the U.S. EPA's Superfund
Remedial Design and Remedial Action Guidance (OSWER 9355.0-43, U.S. EPA, 1995).

1.03 DEFINED TERMS

A. Illinois EPA - ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

B. ENGINEER - The design engineer

C. PROPERTY OWNER - This is the legal property owner. The PROPERTY OWNER will not
have aulhority over the remediation activities and will only have limited access to the site.

D. GROUNDWATER MANAGEMENT ZONE (GMZ) - Region containing groundwater being
managed to mitigate impairment caused by the release of contaminants from the site. The GMZ
for Source Area 4 is shown on the Site Plan, Sheet C-2.

E. LEACHATE SOURCE CONTROL - Shallow groundwater within the GMZ. Leachate is
assumed to be contaminated from the soil source areas and has migrated to the unconsolidated
aquifer.

4j-ea 4 RD Section 01010 - Summary of Work
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F. REMEDIATION GOAL (RG) - Concentrations established to be protective of human health for
Jii direct contact or ingestion of soil or groundwater. Soil or groundwater with concentrations

exceeding RGs must be remediated.

1 .04 WORK UNDER THIS CONTRACT

A. The Contractor shall furnish all labor, materials, equipment and incidentals required to complete
the Source Control Operable Unit Area 4 Remediation as shown on the Drawings and as
specified herein.

B. The Work includes, but is not necessarily limited to, the following:

1 . Submit documents for Illinois EPA and Engineer's review, and as required, approval prior
to initiation of excavation work.

2. Site preparation including establishment of work zones and support facilities. Develop
detailed plans for air quality monitoring and emission controls during construction.

3. Mobilize necessary labor, equipment, and materials to the site to perform the required work.

4. Demolition of a portion of the former Swebco Manufacturing, Inc. building.

5. Provide structural support for the portion of the former Swebco Manufacturing, Inc.
building adjacent to the excavation area including, but not limited to:

i j a. Underpinning of the foundation.

b. Soldier piles on the excavation walls.

6. Excavation of "clean" overburden soil and soil contaminated with chlorinated VOCs to a
depth of approximately 37 feet bgs.

7. Water management at excavations as necessary to complete the work.

8. Installation, operation, and maintenance of a temporary water treatment system. The system
will include an oil/water separator, an air stripper, liquid phase carbon and catalytic
oxidation of the vapor stream.

9. Installation of a discharge system for the treated water produced by dewatering and from the
leachate extraction wells.

1 0. Installation, operation, and maintenance of a LTTD unit for the treatment of contaminated
soil.

1 1 . Backfill the excavation and compact the soil material.

12. Installation of leachate extraction wells.

1 3 . Installation of a pre-engineered building to enclose the packaged leachate treatment system.

Area4RD Sect ion 01 010 -Summary of Work
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14. Installation of a packaged leachate treatment system for the treatment and containment of
leachate. The system will include an oil/water separator, air stripper, and liquid and vapor >_..-
phase carbon adsorption.

] 5. Install and perform all electrical work, including wire and conduit for power and controls, as
shown on the Drawings and specified herein.

16. Apply and obtain approval for all applicable permits required for the installation and
operation of the equipment and activities specified herein.

17. Rebuild the portion of the building that was demolished.

18. Perform all site work as required to complete the project. Demobilize all labor, equipment,
and materials.

1.05 WORK SEQUENCE AND SCHEDULE

A. Hours of Operation. Normal work hours are from 8:00 a.m. through 5:00 p.m., Monday through
Friday. The Contractor will not be permitted to work on Saturday, Sunday or legal holidays
unless otherwise authorized by Illinois EPA. Requests to perform work at other times shall be
made in writing to the Illinois EPA.

B. Perform Work in sequence listed below to ensure completion of the Work in the Contract Time.
Completion dates of the various stages shall be in accordance with the approved construction
schedule submitted by the Contractor.

îllll!
1. Secure the site and conduct baseline monitoring.

2. Demolition of portion of the former Swebco Manufacturing, Inc. building and all structural
support systems required.

3. Install a discharge system for treated water.

4. Install a Temporary Water Treatment System.

5. Excavation and treatment of contaminated soil.

6. Install a Packaged Leachate Treatment System.

7. Restore portion of demolished building.

1.06 CONTRACTOR'S USE OF PREMISES

A. Contractor shall limit the use of the premises for his/her Work and for storage and allow for
limited Property Owner access.

B. Coordinate use of premises with Illinois EPA.

C. Contractor shall assume full responsibility for security of all his/her and his/her subcontractors'
materials and equipment stored on the site.n r '« »>
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D. If directed by the Illinois EPA, move any stored items, which interfere with operations of
Property Owner.

E. Obtain and pay for use of additional storage or work areas if needed to perform the Work.

1 .07 PARTIAL PROPERTY OWNER OCCUPANCY

A. Property Owner will require limited access to the site as specified by the Illinois EPA.

B. Execute Certificate of Substantial Completion prior to Property Owner's occupancy.

1 . After occupancy, Property Owner will provide:

a. Contractor access to finish punch list items.

b. Access by Illinois EPA and Designees to operate and maintain treatment system.

1 .08 OWNER-FURNISHED PRODUCTS

(Not Used)

1.09 PERFORMANCE

A. Specifications and Attachments included in these Contract Documents establish the performance,
quality requirements, location, and general arrangement of materials and equipment, establish the
minimum standards for quality workmanship and appearance.

B. The Contractor shall become familiar with all details of the Work, verify all dimensions in the
field, and shall advise the Illinois EPA of any discrepancy before performing the Work. The
Contractor shall anticipate that the final locations of the Work will vary slightly from those
shown on the Drawings.

END OF SECTION
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SECTION 01025

MEASUREMENT AND PAYMENT

PARTI GENERAL

1.01 SCOPE

A. The Contractor shall furnish all necessary labor, machinery, tools, apparatus, equipment,
materials, services, and other necessary supplies and perform all work shown on the Contract
Drawings and/or described in the Specifications and Contract Documents.

1.02 MOBILIZATION (Item 1)

A. Measurement

1. Measurement for payment under Item 1 will be on a lump sum basis for the mobilization to
the work area

B. Payment

1. Payment will be made at the lump sum price bid for Item 1 which price and payment shall
be full compensation for, but shall not be limited to utilities location and clearance,
surveying, bringing all necessary equipment on-site, and acquisition of appropriate work
permits. Payment shall also include any other items not covered specifically in other bid
items but show on the Drawings and/or required in the Specifications.

1.03 TEMPORARY FACILITIES (Item 2)

A. Measurement

1. Measurement for payment under Item 2 on the Bid Form will be on a monthly basis for
temporary facilities. Measurement will be to the nearest 0.25 month.

B. Payment

1. Payment will be made at the lump sum price bid for Item 2 which price and payment shall
be full compensation for, but shall not be limited to, location of temporary facilities to the
site, and the utilities and other incidentals associated with maintaining the facilities.

1.04 DEMOLITION OF PORTION OF FORMER SWEBCO MANUFACTURING, INC
BUILDING (Item 3)

A. Measurement

1. Demolition and removal of existing materials (Item 3) shall not be measured for payment
but will be paid as a lump sum when the removal and relocation is complete.

Area 4RD Section 0102S - Measurement and Payment
SE Rockford Superfund Site, FLS-1302 Page 1 of 4



P:\1681IEPA\SE_Rockford\RemediaI DesignXArea 4\Design\90%\DIV l\01025.doc
September 13,2004

B. Payment

1. Payment will be made at the lump sum price bid for Item 3 which price and payment shall
be full compensation for, but shall not limited to demolition, disposal costs and all else
incidental thereto, for which separate payment is not provided under other items in the Bid
Form.

1.05 DISCHARGE SYSTEM FOR TREATED WATER (Item 4)

A. Measurement

B. Payment

1.06 TEMPORARY DEWATERING TREATMENT SYSTEM (Item 5)

A. Measurement

B. Payment

1.07 EXCAVATION, TREATMENT, AND BACKFILLING OF CONTAMINATED SOIL (Item 6)

A. Measurement

1. Measurement for payment under Item 6 on the Bid Form will be on a cubic yard basis for
excavation and backfilling of contaminated soil, and for tons processed for treatment.

2. Measurement will be to the nearest cubic yard or tonnage.

B. Payment

1. Payment will be made for the quantities as determined above at the unit bid price under
Item 6 in the Bid Form. This price and payment shall be full compensation for excavation,
treatment, and backfilling of contaminated soil and all else incidental thereto for which
separate payment is not provided under other items in the Bid Form.

1.08 LEACHATE TREATMENT SYSTEM (Item 7)

A. Measurement

B. Payment

1.09 RESTORATION OF DEMOLISHED BUILDING (Item 8)

A. Measurement

I. Restoration of the demolished building (Item 8) shall not be measured for payment but will
be paid as a lump sum when the construction is complete.

Area 4RD
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B. Payment

1. Payment will be made at the lump sum price bid for Item 8 which price and payment shall
be full compensation for, but shall not limited to construction and restoration costs and all
else incidental thereto, for which separate payment is not provided under other items in the
Bid Form.

1.10 DEMOBILIZATION (Item 9)

A. Measurement

1. Measurement for payment under Item 9 on the Bid Form will be on a lump sum basis for
demobilization from the work area.

B. Payment

2. Payment will be made at the lump sum price bid for Item 9 which price and payment shall
be full compensation for, but shall not be limited to, removal of all temporary facilities,
equipment, and any other items on site not natural to the site or specified in the Drawings,
and all else incidental thereto, for which separate payment is not provided under other items
in the Bid Form.

END OF SECTION
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SECTION 01045

CUTTING, CORING AND PATCHING

PART 1 GENERAL

1.01 SCOPE OF WORK

A. This Section covers the cutting, coring, rough and finish patching of holes and openings in
existing construction.

B. All cutting, coring, and rough patching shall be performed by the Contractor. Finish patching
shall be the responsibility of the Contractor and shall be performed by the trade associated with
the application of the particular finish.

1.02 RELATED WORK

A. Pipe penetration assemblies are included in Division 1.

PART 2 PRODUCTS

2.01 MATERIALS

A. Concrete and grout for rough patching shall be as specified in Divisions 3 and 4.

B. Materials for finish patching shall be equal to those of adjacent construction.

PARTS EXECUTION

3.01 GENERAL

A. All cutting and coring shall be performed in such a manner as to limit the extent of patching.

B. All holes cut through concrete and masonry walls, slabs or arches shall be core drilled unless
otherwise approved. No structural members shall be cut without approval of the Illinois EPA and
all such cutting shall be done in a manner directed by him. No holes may be drilled in beams or
other structural members without obtaining prior approval. All work shall be performed by
mechanics skilled in this type of work.

C. If holes are cored through floor slabs they shall be drilled from below.

D. Rough patching shall be such as to bring the cut or cored area flush with existing construction
unless otherwise shown. Finish patching shall match existing surfaces as approved.

3.02 CORING

A. Coring shall be performed with an approved non-impact rotary tool with diamond core drills.
Size of holes shall be suitable for pipe, conduit, sleeves, equipment or mechanical seals to be
installed.
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B. All equipment shall conform to OSHA standards and specifications pertaining to plugs, noise
and fume pollution, wiring and maintenance.

C. Provide protection for existing equipment, utilities and critical areas against water or other
damage caused by drilling operation.

D. Slurry or tailings resulting from coring operations shall be vacuumed or otherwise removed from
the area following drilling.

3.03 CUTTING

A. Cutting shall be performed with a concrete wall saw and diamond saw blades of proper size.

B. Provide for control of slurry generated by sawing operation on both sides of wall.

C. When cutting a reinforced concrete wall, the cutting shall be done so as not damage bond
between the concrete and reinforcing steel left in structure. Cut shall be made so that steel
neither protrudes nor is recessed from face of the cut.

D. Adequate bracing of area to be cut shall be installed prior to start of cutting. Check area during
sawing operations for partial cracking and provide additional bracing as required to prevent a
partial release of cut area during sawing operations.

E. Provide equipment of adequate size to remove cut panel.

END OF SECTION
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SECTION 01046

CONTROL OF WORK

PART 1 GENERAL

1.01 PRIVATE LAND

A, Do not enter or occupy private land outside of easements, except by permission of the land
owner.

1.02 OPEN EXCAVATION S

A. All open excavations shall be adequately safeguarded by providing temporary barricades, caution
signs, lights and other means to prevent accidents to persons, and damage to property. The
length or size of excavation will be controlled by the particular surrounding conditions, but shall
always be confined to the limits prescribed by the Illinois EPA. If the excavation becomes a
hazard, or if it excessively restricts traffic at any point, the Illinois EPA may require special
construction procedures such as limiting the length of the open excavation, and requiring that the
excavation not remain open overnight. If needed, the exposed working surface area shall be
covered with materials to minimize dust and vapor emissions.

B. The Contractor shall take precautions to prevent injury to the public due to open excavations.
All excavations, excavated material, equipment, or other obstacles which could be dangerous to
the public shall be well lighted at night.

1.03 MAINTENANCE OF TRAFFIC

A. Unless permission to close a street is received in writing from the proper authority, all excavated
material shall be placed so that vehicular and pedestrian traffic may be maintained at all times. If
the Contractor's operations cause traffic hazards, he/she shall repair the road surface, provide
temporary ways, erect wheel guards or fences, or take other measures for safety satisfactory to
the Illinois EPA and the City of Rockford.

B. Detours around construction will be subject to the approval of the Illinois EPA. Where detours
are permitted, provide all necessary barricades and signs as required to divert the flow of traffic.
While traffic is detoured, expedite construction operations. Periods when traffic is being
detoured will be strictly controlled by the Illinois EPA.

C. Prior to the rerouting of traffic due to a road closure, a traffic plan shall be provided to the
Illinois EPA and the City of Rockford. This plan shall provide alternate access for residents
living on the street(s) where traffic will be restricted.

D. Contractor vehicles shall obey all speed limit provisions of the construction zone and the City of
Rockford.

1.04 CARE AND PROTECTION OF PROPERTY
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A. Contractor shall be responsible for the preservation of all public and private property and shall
use every precaution necessary to prevent damage thereto. If any direct or indirect damage is
done to public or private property by or on account of any act, omission, neglect, or misconduct
in the execution of the work on the part of the Contractor, such property shall be restored by the
Contractor, at his/her expense, to a condition similar or equal to that existing before the damage
was done, or he/she shall make good the damage in other manner acceptable to the Illinois EPA.

B. Photographs of the surrounding areas shall be taken. These will be used to assure that repair
work if needed is restored to at a minimum pre-construction conditions.

C. All roadways and walkways which are disturbed by the Contractor's operations shall be restored
as directed by the Illinois EPA.

D. Along the location of this Work all fences, walks, bushes, trees, shrubbery, and other physical
features shall be protected and restored in a thoroughly workmanlike manner. Fences and other
features removed by the Contractor shall be replaced in the location indicated by the Illinois EPA
as soon as conditions permit. All grass areas beyond the limits of construction which have been
damaged by the Contractor shall be regraded and seeded or sodded.

E. Trees close to the Work shall be boxed or otherwise protected against injury. The Contractor
shall trim all branches that are liable to damage because of his operations, but in no case shall
any tree be cut or removed without prior notification of the Illinois EPA. All damage to bark,
trunk, limbs, and roots of trees shall be repaired by dressing, cutting, painting according to
approved methods, using only approved tools and material. Should any tree removal be required,
the property owner shall be notified in writing prior to the removal. For residential properties the
Illinois EPA Office of Community Relations (OCR) shall be notified prior to the property owner.
The Illinois EPA OCR will contact the property owner and request permission and grant of
access for the tree removal. Tree replacement or compensation may be required depending on
the grant of access agreement.

F. The protection, removal, and replacement of existing physical features along the line of Work
shall be a part of the Work under the Contract, and all costs in connection therewith shall be
included in the bid prices.

1.05 PROTECTION OF EXISTING STRUCTURES AND UTILITIES

A. The Contractor shall assume full responsibility for the protection of all buildings, structures, and
utilities, public or private, including poles, signs, services to buildings, utilities in the roadway,
process piping, gas pipes, water pipes, hydrants, sewers, drains, and electric and telephone
cables, whether or not they are shown on the Contract Drawings. The Contractor shall carefully
support and protect all such structures and utilities from injury of any kind. If limiting the
excavation is necessary to address public safety concerns, the Contractor shall notify the Illinois
EPA. Any damage resulting from the Contractor's operations shall be repaired by him at no
additional cost to the Illinois EPA.

B. The Contractor shall bear full responsibility for obtaining all locations of underground structures
and utilities prior to work. Documentation of the utility locating activities with signatures of
verification of receipt from the utilities shall be provided to the Illinois EPA.
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C. Protection and temporary removal and replacement of existing utilities and structures (culverts,
water courses, storm drains, gas mains, water mains, cable TV, electric, telephone, gas, and water
services, etc.) as described in this Section shall be a part of the work under the Contract and all
costs in connection therewith shall be included in the bid prices. This work shall include but is
not limited to the following: bracing, excavation, backfill, and any other work required for
crossing the utility or obstruction.

D. Notify all utility companies in writing at least 72 hours (excluding Saturday, Sundays and legal
holidays) before excavating in any public way.

E. Protect all structures located within the limits of the construction above and below ground from
damage incurred either directly or indirectly from the Work described in the Plans throughout the
life of the project and at all times when the Contractor is on site.

1.06 WATER FOR CONSTRUCTION PURPOSES

A. The Contractor shall provide at convenient points, ample supplies of water of proper quality and
quantity for all the work required under this Contract.

B. Contractor will not interfere with the public water supplies for existing residents.

1.07 CLEANUP AND DISPOSAL OF EXCESS MATERIAL

A. During the course of the work, keep the site of operations in as clean and neat a condition as is
possible. Dispose of all residue resulting from the construction work and, at the conclusion of
the work, remove and haul away any surplus excavation, broken pavement, lumber, equipment,
temporary structures and any other refuse remaining from the construction operations and leave
the entire site of the work in a neat and orderly condition.

B. In order to prevent environmental pollution arising from the construction activities related to the
performance of this Contract, comply with all applicable Federal, State, and local laws and
regulations concerning waste material disposal, as well as the specific requirements stated in this
Section and in other related Sections.

1.08

Disposal of excess excavated material in wetlands, stream corridors and plains is strictly
prohibited even if the permission of the property owner is obtained. Any violation of this
restriction by the Contractor or any person employed by him, will be brought to the immediate
attention of the responsible regulatory agencies, with a request that appropriate action be taken
against the offending parties. The Contractor will be required to remove the fill and restore the
area impacted at no increase in the Contract Price.

RESTORATION

A. Restore all disturbed areas to conditions that existed prior to construction, or better where
required by contract.

B. Existing public and private driveways and sidewalks disturbed by the construction shall be
replaced to the limits and thicknesses existing prior to construction.
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C. Existing signs, lamp posts and mailboxes which may be damaged by the Contractor or removed
by the Contractor during the course of the project shall be reinstalled in a vertical position at the
same location from which they were removed. Damaged items shall be replaced with an item
equal to or better than the damaged items.

1.09 DESIGNATED CONTRACTOR AREAS

A. Designated areas for the Contractor parking/staging area shall be assigned in the Contract
Documents and during the preconstruction conference.

END OF SECTION
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SECTION 01050

FIELD ENGINEERING

PART 1 GENERAL

1.01 SCOPE OF WORK

A. Provide and pay for field engineering services required for project.

1. Survey work required in execution of project.

2. Civil, structural or other professional engineering services specified, or required to execute
Contractor's construction methods.

B. Retain the services of a registered land surveyor licensed in the State of Illinois:

1. Identify existing control points indicated on the Drawings, as required.

2. Conduct boundary survey including placement of corner stakes prior to starting work.

3. Maintain accurate documentation of all work completed and necessary for measurement and
payment of Contract Items.

4. Maintain documentation of location where field quality control testing is conducted.

1.02 RELATED WORK

A. Summary of Work is included in Section 01010

B. Applications for Payment are included in Section 01052.

C. Project Record Documents are included in Section 01720.

1.03 SUBMITTALS

A. Submit, in accordance with Section 01300, name and address of registered land surveyor or
professional engineer.

B. On request of the Illinois EPA, submit documentation to verify accuracy of field engineering
work.

C. Submit certificate signed by registered engineer or land surveyor certifying that elevations and
locations of improvements are in conformance, or non-conformance, with Contract Documents.

D. At the end of the project, within 20 days of substantial completion and prior to final payment,
submit certified drawings with the Servitors title block (signed and sealed by the registered land
surveyor) of the items listed below. All surveys shall be tied to State Plane Coordinate Grid
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System. Vertical Control shall conform to NAD83 (adjusted 1997) (mean sea level datum).
These drawings shall be included with, and made a part of, the project record documents.

1. Certified site survey at 1 -in = 50-ft scale or larger but not greater than 1 -in = 20-ft scale, on
reproducible mylar(s) 24-in by 36-in, indicating the building corners, sidewalks, paved areas
and location of all above ground structures within the project site.

E. Topographical surveys shall meet the following criteria:

1. 1-in = 100-ft scale reproducible plot, 2 foot contours, with the distance between spot
elevations no greater than 100 feet.

2. Produced on national map accuracy standards for 1-in = 100-ft scale maps with 2 foot
contour intervals.

3. Contractor shall submit computer generated drawing files in AutoCAD Release 14 format
on CD-Rom. All entries shall be placed on layers named to describe the entity being
mapped. All elevation information in the AutoCAD file shall be in an appropriate three
dimensional format. A digital terrain model (DTM) AutoCAD file containing adequate
three dimensional points and break lines to accurately model the surface shall be submitted.
The DTM file shall be compatible for use with SoftDesk S.7 software.

F. Survey shall include all the requirements as outlined in Paragraph 1.06 below.

1.04 QUALIFICATIONS OF SURVEYOR OR ENGINEER

A. Registered professional engineer or land surveyor of the discipline required for the specific
service on the project, currently licensed in the State.

1.05 SURVEY REFERENCE POINTS

A. Existing basic horizontal and vertical control points for the project are those designated on
Drawings.

B. Locate and protect control points prior to starting site work and preserve all permanent reference
points during construction.

1. Make no changes or relocations without prior written notice to the Illinois EPA.

2. Report to the Illinois EPA when any reference point is lost or destroyed, or requires
relocation because of necessary changes in grades or locations.

3. Require surveyor to correctly replace project control points which may be lost or destroyed,

a. Establish replacements based on original survey control.
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1.06 PROJECT SURVEY REQUIREMENTS

A. Establish lines and levels, locate and lay out, by instrumentation and similar appropriate means:

1. Site improvements

a. Stakes for grading, fill and topsoil placement

b. Utility slopes and invert elevations

c. Gas and ground water wells

d. Stormwater ditches

e. Culverts and drainage piping

f. Fencing

g. Roadways and bench terraces

C. From time to time, verify layouts by same methods.

D. Establish all lines and grades prior to construction of line work for all force mains, raw water
mains and transmission mains at 100-ft increments and at defined breaks in grade.

1.07 RECORDS

A. Maintain a complete, accurate log of all control and survey work as it progresses.

B. Update the project record drawings on a monthly basis based on the work performed during the
month ending at the pay request as a condition for approval of monthly progress payment
requests.

C. Maintain an accurate record of changes, revisions, and modifications.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED)

END OF SECTION
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SECTION 01052

APPLICATIONS FOR PAYMENT

PARTI GENERAL

1.01 REQUIREMENTS INCLUDED

A. Submit Applications for Payment to the Illinois EPA in accordance with the schedule established
by Conditions of the Contract and Agreement between Illinois EPA and Contractor.

B. The accepted Schedule of Values shall be used as the basis for the Contractor's Application for
Payment.

1.02 RELATED WORK

A. Agreement between the Illinois EPA and Contractor is included in Division 0.

B. Standard General Conditions of the Construction Contract are included in Division 0.

C. Field Engineering is included in Division 1.

D. Contract Closeout is included in Division 1.

E. Project Record Documents are included in Division 1.

1.03 SUBMITTALS

A. Submit to the Engineer, in accordance with Section 01300, Application for Payment, with
itemized data typed on 8-1/2-in by 11-in or 8-1/2-in by 14-in white paper continuation sheets.

B. Provide itemized data on continuation sheet.

1. Format, schedules, line items and values: Those of the Schedule of Values accepted by the
Illinois EPA.

1.04 PREPARATION OF APPLICATION FOR EACH PROGRESS PAYMENT

A. Application Form

1. Fill in required information, including that for Change Orders executed prior to date of
submittal of application.

2. Fill in summary of dollar values to agree with respective totals indicated on continuation
sheets.

3. Execute certification with signature of a responsible officer of Contract firm.
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B. Continuation Sheets

1. Fill in total list of all scheduled component items of Work, with item number and scheduled
dollar value for each item.

2. Fill in dollar value in each column for each scheduled line item when work has been
performed or products stored.

a. Round off values to nearest dollar, or as specified for Schedule of Values.

3. List each Change Order executed prior to date of submission, at the end of the continuation
sheets.

a. List by Change Order Number and description, as for an original component item of
work.

4. To receive approval for payment on component material stored on site, submit copies of the
original paid invoices with the application for payment.

1.05 SUBSTANTIATING DATA FOR PROGRESS PAYMENTS

A. When the Illinois EPA or the Engineer requires substantiating data, submit suitable information,
with a cover letter identifying.

1. Project.

2. Application number and date.

3. Detailed list of enclosures.

4. For stored products:

a. Item number and identification as shown on application; and

b. Description of specific material.

B. Submit one copy of data and cover letter for each copy of application.

C. As a prerequisite for payment, submit a "Surety Acknowledgement of Payment Request" letter
showing amount of progress payment which the Contractor is requesting.

D. Maintain an updated set of drawings to be used as record drawings in accordance with Section
01720. As a prerequisite for monthly progress payments, exhibit the updated record drawings for
review by the Illinois EPA and the Engineer.

1.06 PREPARATION OF APPLICATION FOR FINAL PAYMENT

A. Fill in Application form as specified for progress payments.
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B. Use continuation sheet for presenting the final statement of accounting as specified in Section
01700 - Contract Closeout.

C. Submit all Project Record Documents in accordance with Sections 01050 and 01720.

1.07 SUBMITTAL PROCEDURE

A. Submit Applications for Payment to the Engineer at the times stipulated in the Agreement.

B. Number: Five copies of each Application.

C. When the Engineer finds Application properly completed and correct, he/she will transmit
certificate for payment to Illinois EPA, with copy to Contractor.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED)

END OF SECTION
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SECTION 01101

SAFETY, HEALTH AND EMERGENCY RESPONSE REQUIREMENTS

PART 1 GENERAL

1.01 SCOPE OF WORK

A. This Section describes the responsibilities of the Contractor for safety, health, and emergency
response. Illinois EPA requires that work performed under this Section will not result in:

1. Injuries to employees or other persons.

2. Employee exposures to health hazards above the occupational exposure limits established
by Occupational Safety and Health Administration (OSHA) or the American Conference of
Governmental Industrial Hygienists (ACGIH).

3. Exposure of area residents to air contaminants above the levels established for general
public exposure by US EPA or the State.

4. Significant increases in the levels of contaminants in soil, water, or sediment near the site.

5. Violations of OSHA, US EPA, or State regulations.

B. Work performed under this Contract shall comply with applicable federal, State, and local safety
and occupational health laws and regulations and appropriate ARARs. This includes but is not
limited to OSHA General Industry standards, 29 CFR 1910 and Construction Industry standards,
29 CFR 1926 especially Section .65, "Hazardous Waste Site Operations and Emergency
Response". Matters of interpretation of standards shall be submitted to the appropriate
administrative agency for resolution before starting work. Where the requirements of this
specification, applicable laws, criteria, ordinances, regulations, and referenced documents vary,
the most stringent requirements shall be followed.

C. Any disregard for the provision of these Health and Safety requirements may be deemed just and
sufficient cause for termination of the Contract without compromise or prejudice to the rights of
the Contractor.

D. Contractor shall maintain a comprehensive health and safety program that addresses lines of
authority and responsibility for health and safety, medical monitoring, training, and equipment
programs, and health and safety recordkeeping. Site-specific requirements are discussed
elsewhere in this Section.

1.02 BACKGROUND

A. A description of the site and the hazards present within its bounds appears in Section 01010.
Contaminant concentrations for soil and leachate are tabulated in Sections 13713 and 13905,
respectively.
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1.03 SUBMITTALS

A. Submit, in accordance with Section 01300, the following documentation with the bid package:

1. Name of Contractor's Health and Safety Officer.

2. A statement reflecting the number of Contractor's employees who have completed the
training and medical requirements required for hazardous waste employees.

B. Submit to the Illinois EPA and Engineer, in accordance with Section 01300, one week prior to
the pre-construction conference or 30 days before mobilization to the job site, whichever is later
the following information.

1. A Health and Safety Plan, which addresses the issues described in Paragraphs 1.09 B and C
of this Section.

2. Certification of health and safety officer's authority.

3. Name and address of Contractor's consulting physician.

4. Name and resume of Contractor's health and safety professional.

5. Personal protection (including respiratory) programs.

6. A confined space entry procedure (if applicable).

1.04 REGULATORY REQUIREMENTS

A. Contractor's health and safety practices shall follow the standards and guidelines established in
the publications listed below. These standards are incorporated in this Section by reference:

1. Safety and Health Standards 29 CFR 1910 (General Industry), US Department of Labor,
Occupational Safety and Health Administration (OSHA). Hereafter, referred as "29 CFR
1910".

2. OSHA 29 CFR 1910.120 Hazardous Waste Operations and Emergency Response, U.S.
Dept. of Labor, OSHA.

3. OSHA Safety and Health Standards 29 CFR 1926 (Construction Industry), US Department
of Labor, OSHA.

4. Standard Operating Safety Guides, United States Environmental Protection Agency, Office
of Emergency and Remedial Response PB92-983414.

5. Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities, US
Department of Health and Human Services, Public Health Service, Centers for Disease
Control, National Institute for Occupational Safety and Health (NIOSH).

6. OSHA 29 CFR 1910.146 Permit-Required Confined Spaces, U.S. Dept. of Labor, OSHA.
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B. This Section implements and amplifies procedures and requirements of the above referenced
regulations and guidelines. These publications define terms and establish procedures discussed in
this Section, which incorporates them by reference. Where conflicts arise between the
requirements of this Section and the above-listed standards and guidelines, the most restrictive
requirement shall apply.

1.05 CONTRACTOR'S PERSONNEL

A. Assign persons to fill each of the following roles. An individual can fill as many roles for which
he or she is qualified.

B. Health and Safety Officer - Contractor shall designate an employee or company principal as its
health and safety officer (HSO). This HSO must have the authority to command sufficient
resources to safely perform the work. Contractor shall identify its HSO in the site safety and
health plan. Illinois EPA will direct health and safety correspondence to this HSO.

C. Health and Safety Professional - Designate a health and safety professional to take responsibility
for evaluating hazards of the site and controls that will appear in the site safety plan. This
professional shall be certified as either a Certified Industrial Hygienist or a certified safety
professional (CSP). This Section calls this person a "CIH".

D. Site Health and Safety Coordinator

1. Designate a Site Health and Safety Coordinator (SHSC) for this project. Day-to-day
industrial hygiene support, including air monitoring, training, site safety inspections, shall
be provided by the SHSC. The SHSC shall have the authority to stop on-site operations
whenever conditions threaten the health or safety of employees. The SHSC shall remain
on-site during all project operations.

2. The SHSC may be the HSO or CIH, or report directly to the HSO or the CIH. The SHSC
shall have; a sound working knowledge of occupational safety and health regulations,
experience on the type of project described in this Section, and training in air monitoring
practices and techniques.

3. The SHSC shall have completed all of the training required by OSHA standard 29 CFR
1910.120 paragraph (e), for supervisory personnel.

E. On-site Operations Manager - The on-site activity of this project shall be under the control of an
on-site operations manager. This manager shall have demonstrable experience with hazardous
materials remediation.

F. Competent Person - Projects that involve the following hazards, equipment, or activities require
a Competent Person, directly involved with the task, who, by way of training and/or experience,
is knowledgeable of applicable standards, is capable of identifying workplace hazards relating to
the specific operation, is designated by the employer, and has authority to take prompt corrective
measures to eliminate them.

1. Construction Cranes

2. Trenching and Excavation
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3. Lift-Slab Operations

4. Steel Erection

5. Powered platforms for building or maintenance

6. Personal Fall Arrest System

7. Scaffolds

8. Compressed Air

9. Exposure in Construction

10. Asbestos Construction

11. Cadmium

12. Ionizing Radiation

13. Lead Construction

G. On-site Workers - All on-site personnel shall possess the following credentials:

1. Have completed a 40-hour health and safety training course or refresher training course
within the last year. This training shall be certified by its instructor to meet the requirements
of OSHA standard 29 CFR 1910.120 paragraph (e).

2. Have completed a medical monitoring exam within the last year.

3. Have passed a fit test for any respirator they may wear on the site.

4. Have completed a confined space entry training course. (Requirement applies if Contractor
employees may enter confined spaces in the course of the project.)

1.06 MEDICAL SURVEILLANCE

A. Utilize the services of a licensed physician board-certified or board-eligible in occupational or
internal medicine to provide a medical surveillance program as required by OSHA regulations.
The name of this physician shall be provided to the Illinois EPA along with a certified letter
stating he is aware of the hazards to be encountered by on-site personnel during the project.

B. Obtain the occupational physician's written medical opinion as to whether each employee has any
detected medical conditions that would place him or her at increased risk of health impairment
from work on this project. The occupational physician shall certify whether or not the employee
is medically fit to utilize the respiratory protective devices required for project operations. No
employee shall be permitted on site until the Contractor has submitted medical certificates (such
as Attachment 1) to the Illinois EPA. These certificates shall have been completed and signed
within a year of the beginning of the project.
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C. In accordance with 29 CFR 1910.20, maintain all medical surveillance records for thirty years
past employment and make these records available to the Illinois EPA, as required.

1.07 TRAINING

A. All employees exposed to hazardous substances, health hazards, or safety hazards shall complete
the employee training requirements listed below. Employees shall not participate in field
activities until they have been trained to a level required by their job function and responsibility.

B. Submit a statement indicating that personnel who will enter the work zone understand they are
working on a hazardous waste site, and are trained and qualified in compliance with 29 CFR
1910.120 and 29 CFR 1926.

C. Submit a statement indicating that personnel who will enter confined spaces understand the
hazards, and are trained and qualified in compliance with 29 CFR 1910.146.

D. Maintain, at the work site, documentation that shows that each on-site employee or subcontractor
has completed the required health and safety training courses.

E. At least one person, who has been trained and certified in First Aid and CPR by the American
Red Cross, or an equivalent organization, shall be present on site during all project operations.

F. Provide a site-specific training session for personnel scheduled to work on site. This session shall
be conducted by the Site Health and Safety Coordinator and the Health and Safety Officer to
ensure that all personnel are familiar with requirements and responsibilities for maintaining a
safe and healthful work environment. This training shall consist of an initial health and safety
briefing on the following information:

1. Names of personnel and alternates responsible for site safety and health.

2. Injury, illness, and other hazards present on the site.

3. Safe use of engineering controls and equipment on site.

4. Work practices by which the employee can minimize risks from hazards.

5. Selection, use, care, and maintenance of PPE.

6. Site control procedures, including log-in and log-out.

7. Site decontamination procedures.

8. Standard operating safety procedures.

9. Site emergency response contingency plan.

10. Confined spaces that have been identified on site.

11. Procedures needed for any confined space entries that may be part of the project.
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The Contractor shall notify the Illinois EPA at least ten days prior to the initial site-specific
training session.

G. Periodic training shall be conducted by the SHSC at least weekly for all personnel assigned to
work at the site during the following week. The training shall address the safety and health
procedures, work practices, any changes in the SHERP, activity hazard analyses, work tasks,
schedule changes, results of the previous week's air monitoring, review of safety discrepancies
noted, or accidents occurring, during the previous week, etc. Should an operational change
affecting on-site field work be made, a meeting prior to implementation of the change shall be
convened to explain revised safety and health procedures. The Illinois EPA may request periodic
meetings for safety personnel.

H. Develop a training sequence that informs visitors to the site of the hazards associated with the
site; to explain emergency procedures; trains them in the use of protective gear required during
the visit; verify they have received, prior to the site visit, the required preliminary training, and
medical surveillance examinations. The CIH may delegate the day-to-day implementation of this
policy to the SHSC.

1.08 ACCIDENT OR INCIDENT REPORTS

A. If an accident, an explosion or fire, or a release of toxic materials occurs during the course of the
project, the project manager shall be telephoned immediately and receive a written notification
within 24 hours. Within two working days of any reportable accident, complete and submit to
Illinois EPA, an accident report addressing the following items:

1. Name, organization, telephone number, and location of the Contractor.

2. Name and title of the person(s) reporting.

3. Date and time of the accident/incident.

4. Location of the accident/incident, i.e., site location.

5. Brief summary of the accident/incident giving pertinent details including type of operation
ongoing at the time of the accident/incident.

6. Cause of the accident/incident, if known.

7. Casualties (fatalities, disabling injuries).

8. Details of any existing chemical hazard or contamination.

9. Estimated property damage, if applicable.

10. Nature of damage, effect on contract schedule.

11. Action taken by Contractor to ensure safety and security.

12. Other damage or injuries sustained, public or private.
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1.09 HEALTH AND SAFETY PLAN

A. Prepare a Safety Health and Emergency Response Plan (SHERP) that addresses each concern
mentioned in this Section and other concerns the Illinois EPA and Contractor deem necessary.
The SHERP shall be site-specific and shall include measures to be taken by Contractor and
subcontractor(s) to control physical, radiological, and chemical hazards associated with site
remediation. Contractor's standard policies may constitute much of this SHERP. Contractor's
HSO shall sign and date the SHERP.

B. The SHERP shall, at a minimum address the following elements: staff organization,
responsibilities, and authorities; site description; hazard analysis for each project task and
operation; general and site-specific training; personal protective equipment; medical surveillance;
personal and environmental exposure monitoring; standard operating safety procedures,
engineering controls, and work practices; communications; illumination; site control measures;
personnel hygiene and decontamination; equipment decontamination; emergency equipment and
first aid; emergency response and contingency procedures; and logs, reports and recordkeeping.

C. The SHERP shall include a site map which identifies the Exclusion Zone, Contaminant
Reduction Zone and the Support Zone. Initial anticipated work zone boundaries are shown on
the Drawings. Utilizing this guidance, the Contractor shall establish work zone boundaries and
shall include the delineations on the Drawings and in the SHERP. As work progresses and field
conditions are monitored, work zone boundaries may be modified with the approval of the
Illinois EPA. The Contractor shall clearly layout and identify the work zones in the field (using
fences, tape, signs, etc.). The Exclusion Zone(s) will be established around areas where
contamination exists. The Contractor shall control entry into this area and exit may only be made
through the Contamination Reduction Zone. The Contractor shall provide procedures for
monitoring access and preventing entry by unauthorized personnel. The Contamination
Reduction Zone is the transition area between the Exclusion Zone and the Support Zone. The
personnel and equipment decontamination areas shall be separate and unique areas. The
Contractor shall provide procedures for decontamination in the Contamination Reduction
Zone(s) to prevent contamination from leaving the site. The Support Zone(s) will be established
outside the zone of contamination. The Support Zone shall be clearly delineated and shall be
secured against active or passive contamination. The Contractor's support facilities shall be
located in the Support Zone.

D. An Accident Prevention Plan (APP) shall appear in the SHERP. This APP shall address
methods for avoiding physical hazards (e.g., open manholes). Contractor and subcontractors)
shall follow the approved Accident Prevention Plan throughout construction. The Accident
Prevention Plan shall address, at a minimum, the following items:

1. Safety Meetings

2. Fire Prevention and Protection

3. Walking and Working Surfaces

4. Site Housekeeping

5. Mechanical Equipment Inspection
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6. Sanitation

7. Daily Safety Inspections

8. Accident Reporting

E. Prepare and submit a confined space entry procedure which shall address the following elements:
staff organization, responsibilities, and authorities; permit preparation, approval, and
cancellation; training; personal protective equipment; medical surveillance; personal and
environmental exposure monitoring; standard operating safety procedures, engineering controls,
and work practices; communications; illumination; provision of an attendant; personnel hygiene;
emergency removal and first aid; and recordkeeping. Contractor's standard policies may
constitute this procedure.

F. Submit the SHERP and confined space entry procedure to the Illinois EPA at or prior to the pre-
construction conference. The Illinois EPA will review them and return them to the Contractor
with comments. Incorporate Illinois EPA's comments and re-submit the SHERP or procedure.
This review cycle shall continue until the Illinois EPA gives notice to proceed with the project.
At that time, indicate its commitment to following the SHERP by an affidavit, signed by the
company health and safety officer.

G. Contractors that seek to modify any portion or provision of the SHERP, shall request a
modification from Illinois EPA in writing. The requested modification will not be implemented
until authorized in writing by the Illinois EPA.

H. Quickly notify Illinois EPA, both verbally and in writing, of any unforeseen hazard, safety
related factor, or condition they observe during the work at this site. In the interim, take prudent
action to establish and maintain safe working conditions and to safeguard employees, the public,
and the environment in accordance with the Health and Safety Plan.

I. Should Illinois EPA require modification of any portion or provision of the SHERP, it will notify
the Contractor in writing of such modifications.

1.10 SITE-SPECIFIC EQUIPMENT PRACTICES

A. Supply all protective clothing and equipment necessary for their personnel and maintain it in
accordance with the manufacturer's specifications. All equipment shall carry applicable Mine
Safety and Health Administration (MSHA)/NIOSH approvals. Specific equipment requirements
must be stated in the Contractor's Plan. The Illinois EPA may reject the use of the equipment if,
in his or her opinion, it provides less protection than that specified in the SHERP.

B. Maintain a sufficient supply of PPE for two Illinois EPA employees per day for the duration of
the project. The Illinois EPA will provide respiratory protection and safety shoes for its
employees.

C. Personnel shall not enter an area or perform a task for which a respirator might be required
unless they have passed a fit test with the make and model of respirator in use. Respirators shall
not be interchanged between workers without cleaning and sanitizing. Canisters and filters shall
be changed daily.

Area 4RD Section 01101 - Safety, Health and Emergency Response Requirements
SE Rockford Superfund Site, FLS-1302 Page 8 of 16



P:\1681IEPA\SE_Rockford\Remedial DesignVArea 4\Design\90%\DIV 1\01101.doc
September 13,2004

D. Prescription eyeglasses worn on site must meet ANSI Z87.1. Provide prescription lens inserts for
employees who need both prescription eyewear and full-face respirators. Personnel shall wear
the protective equipment specified in the SHERP for each on-site task.

E. All personal protective equipment worn on site will be decontaminated or properly disposed of at
the end of the work day.

F. Operations under this Contract will require work exposure to potentially hazardous materials.
Provide and assure the wearing of all necessary personal protective equipment (PPE) for its on-
site personnel. All personnel entering the work area shall don, at a minimum, Level D PPE.

G. The initial minimum level of protection for each major site activity shall be described in the
SHERP. Conform to the initial level of protection unless an upgrade or downgrade is warranted
by air monitoring data and an evaluation of work practices/controls.

H. Downgrade level of protection only when: 1) the SHSC makes the change based on site activity,
air monitoring of contaminant levels, and work place practices as specified in the SHERP; or 2)
the CIH approves the change with the knowledge of the Illinois EPA.

I. Respiratory protective equipment shall carry National Institute of Occupational Safety and
Health approval for the contaminants of concern. Do not switch respirators or facepieces
between employees without cleaning between uses.

J. The SHERP shall include a written respirator policy which meets 29 CFR 1910.134 and
establishes procedures to assure daily cleaning and maintenance of respirators. Breathing air
shall be Compressed Gas Association Grade D or better. Cartridges and filters shall be changed
at least daily. Respirators and filter cartridges shall be stored in a place and manner that they
cannot become contaminated with hazardous materials.

K. All personnel who may wear a respirator shall be qualitatively fit-tested with irritant smoke,
isoamyl acetate, or equivalent methods according to OSHA Standard 29 CFR 1926.58, Appendix
C at least semiannually. Quantitative fit-testing exceeds this requirement. Employees shall
perform negative pressure fit-checks in accordance with manufacturers' recommendations on air
purifying respirators each time they are put on. No facial hair which interferes with a satisfactory
fit of a respiratory mask-to-face-seal is allowed on personnel required to wear respiratory
protective equipment. A "two-day" growth of beard is considered to interfere with the fit of the
respirator.

1.11 STANDARD SAFETY OPERATING PROCEDURES

A. The SHERP shall contain a section outlining Standard Safety Operating Procedures to be
implemented for this project. Personnel shall observe the following contamination control rules
while on site.

1. Eating, drinking, smoking, chewing gum, or tobacco, and other practices that increase the
probability of hand-to-mouth transfer and ingestion of material is prohibited in any area
designated contaminated.
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2. Hands and face shall be thoroughly washed upon leaving the work area and before eating,
drinking, urinating, or other activities.

3. Whenever decontamination procedures for protective clothing are in effect, the entire body
shall be thoroughly washed as soon as possible after the protective clothing is removed.

4. Medicine and alcohol can increase the effects of exposure to toxic chemicals. Therefore:

a. Personnel using prescription drugs shall inform the doctor who prescribed them of
their potential contact with toxic materials.

b. Personnel who take over-the-counter drugs within a day before work on a site must
inform the SHSC of the warnings listed on the drug's container (the part of the label
that says, for example, "Do not take this medication if you are operating a motor
vehicle").

c. Alcoholic beverage intake will be prohibited during project operations. Personnel
under the influence of alcohol or recreational or illegal drugs will not be allowed on
site.

B. The Contractor shall develop and implement spill and discharge containment/control procedures.
These procedures shall describe, at a minimum, prevention measures such as building berms or
dikes, spill control measures and material to be used (e.g., booms, vermiculite), location of the
spill control material, personal protective equipment required to cleanup spills, disposal of
contaminated material, and who is responsible to report the spill. Any storage of contaminated
material or hazardous materials shall be appropriately bermed, diked and/or contained to prevent
any spillage of material on uncontaminated soil. If the spill or discharge is reportable, and/or
human health or the environment is threatened, the Contractor shall notify the Illinois EPA as
soon as possible.

C. All excavation work shall be conducted in strict conformance with the requirements for shoring
excavations including requirements for continuously sloping excavations in which employees are
exposed to danger from moving ground. Prior to opening an excavation, underground
installations (e.g., sewer, water, fuel, and electric lines) shall be located and protected from
damage or displacement. Utility companies and other responsible authorities shall be contacted
to locate and mark the locations and, if they so desire, direct or assist with protecting the
underground installations.

Where employees may be expected to enter excavations over four feet in depth, stairs, ladders, or
ramps shall be provided.

The Contractor shall erect a visible barrier or fence at the edge of any open excavation.
Members of the general public shall be kept away from the excavation. Neither heavy equipment
nor excavated material may be placed within two feet of an open excavation. All mobile
equipment shall be provided with working back-up alarms, brakes, and shut-off switches.
Operators shall not leave their equipment while it is running. All requirements (including
shoring) of 29 CFR 1926 Excavation Standards shall be adhered to where applicable.
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Each workday, the Contractor's SHSC shall inspect the site and the work practices followed on
the site to determine whether the SHERP is being followed. This inspection shall be
documented in a daily safety inspection log.

D. The Contractor shall maintain a log of all personnel visiting, entering, or working on the site.
The log shall include the following: date; name; agency or company; time entering and exiting
the site; time entering and exiting the exclusion zone (if applicable); and personal protective
equipment utilized. Before visitors are allowed to enter the contamination reduction zone or
exclusion zone, they shall show proof of current training, medical surveillance and respirator fit
testing (if applicable). The Illinois EPA will have the right to restrict access to the site if deemed
necessary.

1.12 GENERAL HEALTH AND SAFETY CONCERNS

A. Each work day, Contractor's SHSC shall inspect the site and the work practices followed on the
site to determine whether the SHERP is being followed.

B. When work area temperatures exceed 80 degrees F (75 degrees F when workers wear synthetic
coveralls), take steps to control heat stress among its personnel. When temperatures are lower
than 32 degrees F, take steps to control cold stress among its personnel. Such steps should
include: dry, layered clothing; break shelters; and provision of fires or heaters.

C. Electrical installations and appliances used shall meet applicable National Electrical Code
Standards. All electrical devices utilized by the Contractor or his subcontractors on this project
shall be grounded and equipped with and utilize ground fault circuit interrupter (GFCI) protected
outlets or extension cord sets. Electrical devices used in confined spaces that may contain
flammable vapors shall be explosion-safe. Temporary electrical lines for construction purposes
shall be approved by the Illinois EPA's Engineer and shall be deemed safe for implementation.

D. No Contractor employee may enter a confined space unless the procedures below are followed.

1. Pre-entry permits are prepared and reviewed.

2. Appropriate safety equipment is selected and provided.

3. Hazardous conditions are monitored per the SHERP.

4. Hazardous gases are ventilated from the space.

5. Rescue procedures and equipment are instituted.

1.13 ENVIRONMENTAL REGULATIONS

A. Establish a system to control access to hazardous work areas by persons who don't need to enter.

B. Conduct operations and maintain site work areas to minimize the creation and dispersion of
contaminants, dust, and sediment.

C. Wastes, including wash water and storm water run-off, shall be disposed as required by Federal
and State regulations.
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1.14 EXPOSURE MONITORING

A. Exposure monitoring shall be addressed in the SHERP. The exposure-monitoring plan shall be
designed to:

1. Detect and quantify the contaminants and physical agents that may be a concern during
these activities.

2. Provide enough information to allow the site health and safety coordinator to recognize
conditions that require changes in work practices or level of protection.

3. Provide enough information to allow the site health and safety coordinator to recognize
conditions that expose off-site populations to contaminants (including soil dust) or physical
agents released during work activities.

B. Provide all required exposure monitoring equipment and analysis. Only personnel who have
trained in its use shall operate this equipment. Maintain and calibrate the equipment according to
manufacturer's instructions.

C. Record exposure measurements and make them available to the Illinois EPA upon request.

1.15 FENCELINE AIR MONITORING

A. The Contractor shall perform air monitoring at the fence line of the property while intrusive work
activities occur.

B. The Contractor shall monitor the ambient air for VOCs and toxic soil particles as fugitive dust.
Monitoring shall always be performed at downwind locations. Monitoring shall be at the fence
line of the property. Monitoring for fugitive dust generated from construction traffic on adjacent
local streets will also be included.

C. The Contractor shall submit an air monitoring plan consistent with the requirements and action
levels included in this Section. Provide a table for each activity listing the contaminant(s) to be
measured, measuring instrument, frequency of measurement, duration of measurement, action
level, and required action. As part of this plan the Contractor shall also submit a vapor control
plan and a dust control plan detailing the measures to be implemented if these action levels are
exceeded.

D. Prior to commencement of intrusive work activities, the Contractor shall establish background
VOC levels at the property using a photoionization detector. The background concentrations
shall be based on a minimum of one week of sampling conducted during the work shift the
Contractor intends to work.

E. The action level for VOCs at the fence line shall be 1 ppmv above background, sustained for one
minute, as measured on a photoionization detector. The Contractor shall perform monitoring
while intrusive work activities are occurring, at a frequency of one reading every 15 minutes.
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F. Prior to commencement of Work, the Contractor shall establish and document 24-hour average
background PMio concentrations at the site. The concentration shall be based on a minimum of
one week of sampling.

G. The action level for toxic soil particles as fugitive at the fence line of the site shall be the
National Ambient Air Quality Standard (NAAQS) of 150 ug/m3 as averaged over a 24-hour
period (rolling 24-hour average). The Contractor shall perform monitoring while intrusive work
activities are occurring, at a frequency of one reading every 1 5 minutes. The Contractor shall
utilize a real-time dust monitor, capable of measuring and recording a minimum dust particle
concentration of 50 ug/m3 with a probability of detection of 95 percent. The highest reading over
each one-hour period will be used to calculate the rolling 24-hour PMio concentration.

H. The one hour maximum PMio concentration, added to the maximum PM]0 concentrations
recorded over the previous 23 hours, and divided by 24, shall represent the rolling 24-hour total
PMio concentration. The average 24-hour background PMio concentration may be used to
represent non-intrusive activity periods.

I. Immediately upon exceeding either of the two action levels established above, the Contractor
shall implement vapor control measures and or dust suppression measures as necessary. The
Contractor shall notify the Illinois EPA within 2 hours when hourly monitoring indicates an
exceedance of either of the two action levels.

J. The Contractor shall temporarily cease intrusive activities if, following implementation of vapor
control measures and/or dust suppression measures, the next hourly reading indicates a continued
exceedance above either of the two action levels. The Contractor shall submit a plan to the
Illinois EPA for review detailing procedures the Contractor will implement to control VOCs
and/or dust emissions. Intrusive activities can only resume after the Illinois EPA acknowledges
receipt of the plan.

1.16 EMERGENCY PREPAREDNESS

A. In the event of a fire or sudden release of contaminants, personnel shall quickly evacuate the site.
Contractor's emergency response and contingency plan must present procedures Contractor will
follow in the case of an injury or chemical exposure or in case Contractor observes an emergency
unrelated to the fieldwork.

B. The emergency response and contingency plan for on-site and off-site emergencies, as specified
in OSHA Regulation 29 CFR 1910.120(1), shall address, at a minimum:

1 . Pre-Emergency planning.

2. Personnel roles, lines of authority, training, and communication.

3. Emergency contact names and telephone numbers:

a. Medical treatment facility and physician

b. Ambulance service's telephone number

c. Fire department's telephone number
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d. Police department's telephone number

e. US EPA and state spill control phone numbers

f. Engineer's telephone number

g. Illinois EPA's telephone number

4. Emergency recognition and prevention.

5. Emergency alerting and response procedures.

6. Evacuation routes and procedures.

7. Safe distances and places of refuge.

8. Specific procedures for handling personnel with excessive exposure to contaminated soils or
materials.

9. Personal protective equipment and emergency equipment.

10. Emergency personnel and equipment decontamination.

11. Emergency medical treatment and first aid.

12. Directions to a nearby medical treatment facility.

13. Site security and control for incidents.

14. Procedures for dealing with fires, explosions, and spills.

15. Critique of response and follow-up.

C. In the event of any emergency associated with this project, without delay alert the Illinois EPA;
and institute whatever measures might be necessary to prevent any repetition of the conditions or
actions leading to, or resulting in, the emergency.

D. In the event of an injury or illness among the site personnel, the certified first aid practitioner on
site will take control. The injured or ill person will be transferred to the medical facility
designated in the SHERP.

E. When an evacuation is necessary, all field team members will go to the reassembly point for that
work area. The SHERP shall identify the reassembly points for Contractor personnel in the event
of an evacuation.

F. The SHERP shall identify the method by which personnel will communicate in the event of an
emergency. Communications with the office trailer, if it is outside vocal range, will be by radio.
Communications between Contractor and other organizations will be over the telephone. A list of
emergency telephone numbers must appear in the SHERP.
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G. Provide appropriate emergency equipment, including an industrial-type first aid kit that is
approved by its consulting physician for injuries and illnesses that may occur on site. A 20 Ib
ABC-rated fire extinguisher shall be maintained on site. Emergency retrieval equipment shall be
provided for each confined space entry.

H. All site support vehicles shall be equipped with route maps providing directions to the medical
treatment facility. All drivers of the support vehicles shall become familiar with the emergency
route and the travel time required at the beginning of project operations. One person certified in
first aid and CPR shall be present on site whenever active work operations occur.

END OF SECTION
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Health and Safety Attachment 1

PHYSICIAN'S CERTIFICATION FOR EMPLOYEES

Name Date of Exam_

Firm

WORK ASSIGNMENT:

This is to certify that I, the undersigned licensed physician, have supervised a physical examination
consistent with the requirements of OSHA 29 CFR 1910.120 for the above named individual for the above
stated work assignment. I hereby certify that this individual is, in my opinion (complete 1, 2, and 3):

1. () Medically qualified to perform the stated work assignment.

() Not medically qualified to perform the stated work assignment.

2. ( ) Medically qualified to use respiratory protective devices for the stated work assignment.

() Not medically qualified to use respiratory protective devices for the stated work assignment.

3. () NO RESTRICTIONS

() RESTRICTIONS: Summarize below or attach summary.

Doctor's Signature

Printed Name

Address

Phone
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SECTION 01110

ENVIRONMENTAL PROTECTION PROCEDURES

PARTI GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials and equipment and perform all work required for the prevention of
environmental pollution in conformance with applicable laws and regulations, during and as the
result of construction operations under this Contract. For the purpose of this Section,
environmental pollution is defined as the presence of chemical, physical, or biological elements
or agents which adversely affect human health or welfare; unfavorably alter ecological balances
of importance to human life; affect other species of importance to man; or degrade the utility of
the environment for aesthetic and/or recreational purposes.

B. The control of environmental pollution requires consideration of air, water and land, and
involves management of noise and solid waste, as well as other pollutants.

C. Schedule and conduct all work in a manner that will minimize the erosion of soils in the area of
the work. Provide erosion control measures such as diversion channels, sedimentation or
filtration systems, berms, staked hay bales, seeding, mulching or other special surface treatments
as are required to prevent silting and muddying of streams, rivers, impoundments, lakes,
wetlands, etc. All erosion control measures shall be in place in an area prior to any construction
activity in that area. Specific requirements for erosion and sedimentation controls are specified in
Section 02270.

D. This Section is intended to ensure that construction is achieved with a minimum of disturbance
to the existing ecological balance between a water resource and its surroundings. These are
general guidelines. It is the Contractor's responsibility to determine the specific construction
techniques to meet these guidelines.

E. All phases of sedimentation and erosion control shall comply with and be subject to the approval
of the Winnebago County Soil and Water Conservation District. Prepare a sedimentation and
erosion control drawing meeting the requirements for approval by that agency. Upon approval by
District, furnish two copies of the approved Drawing to the Illinois EPA.

1.02 APPLICABLE REGULATIONS

A. Comply with all applicable Federal, State and local laws and regulations concerning
environmental pollution control and abatement.

1.03 NOTIFICATIONS

A. The Illinois EPA will notify the Contractor in writing of any non-compliance with the foregoing
provisions or of any environmentally objectional acts and corrective action to be taken. State or
local agencies responsible for verification of certain aspects of the environmental protection
requirements shall notify the Contractor in writing, through the Engineer, of any non-compliance
with State or local requirements. After receipt of such notice from the Engineer or from the
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regulatory agency through the Engineer, immediately take corrective action. Such notice, when
delivered to the Contractor or his authorized representative at the site of the work, shall be
deemed sufficient for the purpose. If the Contractor fails or refuses to comply promptly, the
Illinois EPA may issue an order stopping all or part of the work until satisfactory corrective
action has been taken. No part of the time lost due to any such stop orders shall be made the
subject of a claim for extension of time or for excess costs or damages by the Contractor unless it
is later determined that the Contractor was in compliance.

1.04 IMPLEMENTATION

A. Prior to commencement of the work, meet with the Illinois EPA to develop mutual
understandings relative to compliance with these provisions and administration of the
environmental pollution control program.

B. Remove temporary environmental control features, when approved by the Illinois EPA and
incorporate permanent control features into the project at the earliest practicable time.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION

3.01 EROSION CONTROL

A. Provide positive means of erosion control such as shallow ditches around construction to carry
off surface water. Erosion control measures, such as siltation basins, hay check dams, mulching,
jute netting and other equivalent techniques, shall be used as appropriate. Flow of surface water
into excavated areas shall be prevented. Ditches around construction area shall also be used to
carry away water resulting from dewatering of excavated areas. At the completion of the work,
ditches shall be backfilled and the ground surface restored to original condition.

3.02 PROTECTION OF STREAMS AND SURFACE WATERS

A. Take all precautions to prevent, or reduce to a minimum, any damage to any stream or surface
water from pollution by debris, sediment or other material, or from the manipulation of
equipment and/or materials in or near such streams. Water that has been used for washing or
processing, or that contains contaminants or sediments that will reduce the quality of the water in
the stream, shall not be directly returned to the stream. Divert such waters through the water
treatment system before being directed into streams or surface waters.

B. Do not discharge water from dewatering operations directly into any live or intermittent stream,
channel, wetlands, surface water or any storm sewer. Water from dewatering operations shall be
treated to reduce the amount of sediment contained in the water to allowable levels.

C. Take all preventative measures to avoid spillage of petroleum products and other pollutants. In
the event of any spillage, prompt remedial action shall be taken.
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3.03 PROTECTION OF LAND RESOURCES

A. Restore land resources within the project boundaries and outside the limits of permanent work to
a condition, after completion of construction, that will appear to be natural and not detract from
the appearance of the project. Confine all construction activities to areas shown on the Drawings.

B. Outside of areas requiring earthwork, do not deface, injure, or destroy trees or shrubs, nor
remove or cut them without prior approval. No ropes, cables, or guys shall be fastened to or
attached to any existing nearby trees for anchorage unless specifically authorized by the Illinois
EPA. Where such special emergency use is permitted, first wrap the trunk with a sufficient
thickness of burlap or rags over which softwood cleats shall be tied before any rope, cable, or
wire is placed. The Contractor shall in any event be responsible for any damage resulting from
such use.

C. Before beginning operations near them, protect trees that may possibly be defaced, bruised,
injured, or otherwise damaged by the construction equipment, dumping or other operations, by
placing boards, planks, or poles around them. Monuments and markers shall be protected
similarly.

D. Any trees or other landscape features scarred or damaged by the Contractor's equipment or
operations shall be restored as nearly as possible to their original condition. The Illinois EPA
will decide the method of restoration to be used and whether damaged trees shall be treated and
healed or removed and disposed of.

1. All scars made on trees by equipment, construction operations, or by the removal of limbs
larger than 1-in in diameter shall be coated as soon as possible with an approved tree wound
dressing. All trimming or pruning shall be performed in an approved manner by
experienced workmen with saws or pruning shears. Tree trimming with axes will not be
permitted.

2. Climbing ropes shall be used where necessary for safety. Trees that are to remain, either
within or outside established clearing limits, that are subsequently damaged by the
Contractor and are beyond saving in the opinion of the Illinois EPA, shall be immediately
removed and replaced.

E. The locations of the Contractor's storage and other construction buildings, required temporarily
in the performance of the work, shall be cleared portions of the job site or areas to be cleared as
shown on the Drawings and approved by the Illinois EPA and shall not be within wetlands or
floodplains. The preservation of the landscape shall be an imperative consideration in the
selection of all sites and in the construction of buildings. Drawings showing storage facilities
shall be submitted for approval of the Illinois EPA.

F. If the Contractor proposes to construct temporary roads or embankments and excavations for
plant and/or work areas, he shall submit the following for approval at least ten days prior to
scheduled start of such temporary work.

1. A layout of all temporary roads, excavations, embankments and drainage to be constructed
within the work area.

2. Detai 1 s of temporary road construction.
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3. Drawings and cross sections of proposed embankments and their foundations, including a
description of proposed materials.

4. A landscaping drawing showing the proposed restoration of the area. Indicate the proposed
removal of any trees and shrubs outside the limits of existing clearing area. Indicate
locations of guard posts or barriers required to control vehicular traffic and protect trees and
shrubs to be maintained undamaged. The Drawing shall provide for the obliteration of
construction scars as such and shall provide for a natural appearing final condition of the
area. Modification of the Contractor's approved drawings shall be made only with the
written approval of the Illinois EPA. No unauthorized road construction, excavation or
embankment construction including disposal areas will be permitted.

G. Remove all signs of temporary construction facilities such as haul roads, work areas, structures,
foundations of temporary structures, stockpiles of excess waste materials, or any other vestiges of
construction as directed by the Illinois EPA. It is anticipated that excavation, filling and plowing
of roadways will be required to restore the area to near natural conditions which will permit the
growth of vegetation thereon. The disturbed areas shall be prepared and seeded as described in
Section 02933, or as approved by the Illinois EPA.

H. All debris and excess material will be disposed of outside wetland or floodplain areas in an
environmentally sound manner.

3.04 PROTECTION OF AIR QUALITY

A. Burning - The use of burning at the project site for the disposal of refuse and debris will not be
permitted.

B. Dust Control - Maintain all excavations, embankment, stockpiles, access roads, plant sites, waste
areas, borrow areas and all other work areas within or without the project boundaries free from
dust which could cause the standards for air pollution to be exceeded and which would cause a
hazard or nuisance to others.

C. An approved method of stabilization consisting of sprinkling or other similar methods will be
permitted to control dust. The use of petroleum products is prohibited. The use of chlorides may
be permitted with approval from the Illinois EPA.

D. Sprinkling, to be approved, must be repeated at such intervals as to keep all parts of the disturbed
area at least damp at all times, and the Contractor shall have sufficient competent equipment on
the job to accomplish this. Dust control shall be performed as the work proceeds and whenever a
dust nuisance or hazard occurs, as determined by the Illinois EPA.

3.05 NOISE CONTROL

A. Make every effort to minimize noises caused by the construction operations. Equipment shall be
equipped with silencers or mufflers designed to operate with the least possible noise in
compliance with Federal and State regulations.
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3.06 MAINTENANCE OF POLLUTION CONTROL FACILITIES DURING CONSTRUCTION

A. Maintain all facilities constructed for pollution control as long as the operations creating the
particular pollutant are being carried out or until the material concerned has become stabilized to
the extent that pollution is no longer being created.

END OF SECTION
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SECTION 01170

SPECIAL PROVISIONS

PARTI GENERAL

1.01 JURISDICTIONAL DISPUTES

A. It shall be the responsibility of the Contractor to pay all costs that may be required to perform any
of the Work shown on the Contract Drawings or specified herein in order to avoid any work
stoppages due to jurisdictional disputes. The basis for subletting work in question, if any, shall
conform with precedent agreements and decisions on record with the Building and Construction
Trades Department, AFL-CIO, dated June 1973, including any amendments thereto.

1.02 INSTALLATION OF EQUIPMENT

A. The Contractor shall take special care to ensure proper alignment of all equipment with particular
reference to the pumps and electric drives. The units shall be carefully aligned on their skids by
experienced personnel. The Contractor shall be responsible for the exact alignment of
equipment with associated piping and under no circumstances, will "pipe springing" be allowed.

B. All wedges, shims, filling pieces, keys, packing, grout, or other materials necessary to properly
align, level and secure apparatus in place shall be furnished by the Contractor. All parts intended
to be plumb or level must be proven exactly so. Perform all grinding necessary to bring parts to
proper bearing after erection.

1.03 SLEEVES AND OPENINGS

A. Provide all openings, channels, chases, etc, in new construction and furnish and install anchor
bolts and other items to be embedded in concrete, as required to complete the work under this
Contract. Perform all cutting, coring and rough and finish patching required in existing
construction for the work of all trades.

1.04 GREASE, OIL AND FUEL

A. All grease, oil and fuel required for testing of equipment shall be furnished with the respective
equipment. The Illinois EPA shall be furnished with a year's supply of required lubricants
including grease and oil of the type recommended by the manufacturer with each item of
equipment supplied under Divisions 11,13 and 16.

1.05 TOOLS

A. Any special tools (including grease guns or other lubricating devices) which may be necessary
for the adjustment, operation and maintenance of any equipment shall be furnished with the
respective equipment.

Area4RD
SE Rockford Superfund Site, FLS-1302

Section 01170 - Special Provisions
Page 1 of4



P:\1681IEPA\SE_Rockford\Remedial DesigiMrea 4\Design\90%\DIV 1\01170.doc
September 13,2004

1.06 PIPE MARKING

A. Pipe marking shall be the Contractor's responsibility to assist in identifying pipe contents,
direction of flow and all else required for proper marking of pipe.

1.07 VALVE IDENTIFICATION

A. The Contractor shall install valve tags on all valves required for the Work.

1.08 NOISE LIMITATIONS

A. All equipment to be furnished under this Contract, unless specified otherwise in the technical
specifications, shall be designed to insure that the sound pressure level does not exceed 85
decibels over a frequency range of 37.8 to 9600 cycles per second at a distance of three feet from
any portion of the equipment, under any load condition, when tested using standard equipment
and methods. Noise levels shall include the noise from the motor. Mufflers or external baffles
shall not be acceptable for the purpose of reducing noise. Data on noise levels shall be included
with the shop drawing submittal.

1.09 SPARE PARTS

A. Where spare parts are specified in the various sections of the Specifications, furnish all spare
parts recommended by the manufacturer or system supplier for one year of service. In addition,
furnish all spare parts itemized in each section of the Specifications.

B. Collect and store all spare parts in an area to be designated by the Illinois EPA. Furnish the
Illinois EPA with an inventory listing all spare parts, the equipment they are associated with, the
name and address of the supplier and the delivered cost of each item. Copies of actual invoices
for each item shall be furnished with the inventory to substantiate the delivery cost.

C. Spare parts shall be packed in cartons, properly labeled with indelible markings with complete
descriptive information including manufacturer, part number, part name and equipment for
which the part is to be used and shall be properly treated for one year of storage.

1.10 WEATHER PROTECTION

A. In the event of inclement weather, the Contractor shall protect the Work and materials from
damage or injury from the weather. If, in the opinion of the Illinois EPA, any portion of the
Work or materials has been damaged by reason of failure on the part of the Contractor to protect
the Work, such Work and materials shall be removed and replaced with new materials and Work
to the satisfaction of the Illinois EPA.

1.11 SCHEDULE

A. Contractor shall submit a planned schedule of operation as indicated in the Project Manual and
described in the General Requirements. The Contractor shall make every effort to complete the
Work in accordance with the timetable delineated in the schedule of operation subject also to the
time limit stipulated in the Project Manual.
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1.12 PROGRESS MEETINGS

A. The Contractor shall schedule and administer the progress meetings. It shall be the Contractor's
responsibility to prepare agenda, distribute written notice of the meetings, make physical
arrangements for meetings and preside at the meetings. The Contractor will record the meeting
minutes and distribute copies of minutes within ten (10) days after each meeting. Regular
meetings shall be scheduled at a time mutually agreed upon by the Contractor and the Illinois
EPA, but in no case shall 7 calendar days be exceeded between progress meetings, unless
approved by the Illinois EPA. The Illinois EPA shall call special meetings as progress of work
dictates. The meetings will be held in the Contractor's construction trailer, or as directed by the
Illinois EPA.

B. The meetings will be attended by the Illinois EPA, the Contractor, and/or subcontractors as
pertinent to agenda.

At a minimum the agenda will include the following:

1. Review of the previous meetings;

2. Review of the work progress since last meeting;

3. Discussion of field observations, problems, and decisions;

4. Identification of problems, which impede planned progress;

5. Discussion of corrective measures and procedures to regain planned schedule;

6. Review of the Construction Schedule as indicated;

7. Plan progress during next work period;

8. Review submittal schedules, and expedite as required to maintain schedule;

9. Review the maintenance of quality and work standards;

10. Review any changes proposed by Illinois EPA;

11. Update the summary list and review status of any outstanding Requests for Information;

a. Effect on Construction Schedule

b. Effect on Completion date

12. Complete other current business; and

13. Coordinate projected progress with other subcontractors on the project site.
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1.13 EXISTING CONDITIONS

A. Existing conditions shown on the Contract Drawings are approximate only. The Contractor is
responsible for field verifying existing conditions prior to construction, including locations of
existing pipelines, conduits and underground utilities that may interfere with the proposed work.

END OF SECTION
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SECTION 01200

PROJECT MEETINGS

PARTI GENERAL

1.01 REQUIREMENTS INCLUDED

A. The Illinois EPA and Engineer shall schedule and administer a pre-construction conference, and,
if needed, specially called meetings throughout progress of the work.

1. Prepare agenda for meetings.

2. Make physical arrangements for meetings.

3. Preside at meetings.

4. Record the minutes; include significant proceedings and decisions.

5. Reproduce and distribute copies of minutes within 7 working days after each meeting.

a. To participants in the meeting.

b. To parties affected by decisions made at the meeting.

B. Representatives of Contractors, subcontractors and suppliers shall attend meetings and shall be
qualified and authorized to act on behalf of the entity each represents.

C. Attend meetings to ascertain that work is expedited consistent with Contract Documents and
construction schedules.

1.02 PRE-CONSTRUCTION CONFERENCE

A. Schedule a preconstruction conference no later than 7 days after date of Notice to Proceed.

B. Location: A central site, convenient for all parties, designated by the Illinois EPA.

C. Attendance

1. Illinois EPA.

2. Illinois EPA's Representative.

3. Resident Project Representative.

4. Contractor's Superintendent.

5. Major Subcontractors.
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6. Major suppliers.

7. Utilities

8. Others as appropriate.

D. Suggested Agenda

1. Distribution and discussion of:

a. List of major subcontractors and suppliers.

b. Projected Construction Schedules.

2. Critical work sequencing.

3. Major equipment deliveries and priorities.

4. Project Coordination.

a. Designation of responsible personnel.

5. Procedures and processing of:

a. Field decisions.

b. Proposal requests.

c. Submittals.

d. Change Orders.

e. Applications for Payment.

6. Adequacy of distribution of Contract Documents.

7. Procedures for maintaining Record Documents.

8. Use of premises:

a. Office, work and storage areas.

b. Illinois EPA's requirements.

9. Construction facilities, controls and construction aids.

10. Temporary utilities.

11. Housekeeping procedures.

Area4RD
SE Rockford Superfiind Site, FLS-1302

Section 01200 - Project Meetings
Page 2 of4



P:\1681IEPA\SE_Rockford\Remedial Design\Area 4\Design\90%\DIV l\01200.doc
September 13,2004

PART 2 PRODUCTS (NOT USED)

PARTS EXECUTION (NOT USED)

END OF SECTION
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SECTION 01300

SUBMITTALS

PARTI GENERAL

1.01 DESCRIPTION OF REQUIREMENTS

A. This Section specifies the general methods and requirements of submissions applicable to the
following work-related submittals: Shop Drawings, Product Data, Certifications, Calculations,
Operation and Maintenance Manuals, Test Procedures, Samples, Mock Ups, Construction
Photographs, and Construction or Submittal Schedules, unless otherwise described in the
technical specification sections. Additional detailed submittal requirements are specified in the
technical specifications sections.

B. All submittals shall be clearly identified by reference to Section Number, Paragraph, Drawing
Number or Detail as applicable. Submittals shall be clear and legible and of sufficient size for
presentation of data.

1.02 SHOP DRAWINGS, PRODUCT DATA, SAMPLES

A. Shop Drawings

1. Shop drawings as specified in individual Sections include, custom-prepared data such as
fabrication and erection/installation (working) drawings, scheduled information, setting
diagrams, actual shop work manufacturing instructions, custom templates, special wiring
diagrams, coordination drawings, individual system or equipment inspection and test reports
including performance curves and certifications, as applicable to the work.

2. All shop drawings submitted by subcontractors shall be sent directly to the Contractor for
checking. The Contractor shall be responsible for their submission at the proper time so as
to prevent delays in delivery of materials.

3. Check all subcontractor's shop drawings regarding measurements, size of members,
materials and details to make sure that they conform to the intent of the Drawings and
related Sections. Return shop drawings found to be inaccurate or otherwise in error to the
subcontractors for correction before submission thereof.

4. All details on shop drawings shall show clearly the relation of the various parts to the main
members and lines of the structure and where correct fabrication of the work depends upon
field measurements, such measurements shall be made and noted on the drawings before
being submitted.

B. Product Data

1. Product data as specified in individual Sections include, standard prepared data for
manufactured products (sometimes referred to as catalog data), such as the manufacturer's
product specification and installation instructions, availability of colors and patterns,
manufacturer's printed statements of compliances and applicability, roughing-in diagrams
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and templates, catalog cuts, product photographs, standard wiring diagrams, printed
performance curves and operational-range diagrams, production or quality control
inspection and test reports and certifications, mill reports, product operating and
maintenance instructions and recommended spare-parts listing and printed product
warranties, as applicable to the work.

C. Samples

1. Samples specified in individual Sections include, physical examples of the work such as
sections of manufactured or fabricated work, small cuts or containers of materials, complete
units of repetitively-used products, color/texture/pattern swatches and range sets, specimens
for coordination of visual effect, graphic symbols and units of work to be used by the
Illinois EPA and Engineer for independent inspection and, testing, as applicable to the work.

1.03 CONTRACTOR'S RESPONSIBILITIES

A. Review shop drawings, product data and samples, including those by subcontractors, prior to
submission to determine and verify the following:

1. Field measurements

2. Field construction criteria

3. Catalog numbers and similar data

4. Conformance with related Sections

B. Each shop drawing, sample and product data submitted by the Contractor shall have affixed to it
the following Certification Statement including the Contractor's Company name and signed by
the Contractor: "Certification Statement: by this submittal, I hereby represent that I have
determined and verified all field measurements, field construction criteria, materials, dimensions,
catalog numbers and similar data and I have checked and coordinated each item with other
applicable approved shop drawings and all Contract requirements." Shop drawings and product
data sheets 11-in x 17-in and smaller shall be bound together in an orderly fashion and bear the
above Certification Statement on the cover sheet. The cover sheet shall fully describe the
packaged data and include a listing of all items within the package. Provide to the Resident
Project Representative a copy of each transmittal sheet for shop drawings, product data and
samples at the time of submittal to the Illinois EPA and Engineer.

C. The Contractor shall utilize a 10-character submittal identification numbering system in the
following manner:

1. The first character shall be a D, S, P or M which represents Shop/Working Drawing and
other Product Data (D), Sample (S), Preliminary Submittal (P) or Operating/ Maintenance
Manual (M).

2. The next five digits shall be the applicable Section Number.

3. The next three digits shall be the numbers 001 to 999 to sequentially number each initial
separate item or drawing submitted under each specific Section Number.
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4. The last character shall be a letter, A to Z, indicating the submission, or resubmission of the
same Drawing, i.e., "A=lst submission, B=2nd submission, C=3rd submission, etc. A
typical submittal number would be as follows:

D-03300-008-B
D = Shop Drawing
03300 = Section for Concrete
008 = The eighth initial submittal under this section
B = The second submission (first resubmission) of that particular shop drawing

D. Notify the Illinois EPA and Engineer in writing, at the time of submittal, of any deviations in the
submittals from the requirements of the Contract Documents.

E. The review and approval of shop drawings, samples or product data by the Illinois EPA and
Engineer shall not relieve the Contractor from the responsibility for the fulfillment of the terms
of the Contract. All risks of error and omission are assumed by the Contractor and the Illinois
EPA and Engineer will have no responsibility therefore.

F. No portion of the work requiring a shop drawing, sample, or product data shall be started nor
shall any materials be fabricated or installed prior to the approval or qualified approval of such
item. Fabrication performed, materials purchased or on-site construction accomplished which
does not conform to approved shop drawings and data shall be at the Contractor's risk. The
Illinois EPA will not be liable for any expense or delay due to corrections or remedies required to
accomplish conformity.

G. Project work, materials, fabrication, and installation shall conform with approved shop drawings,
applicable samples, and product data.

1.04 SUBMISSION REQUIREMENTS

A. Make submittals promptly in accordance with approved schedule and in such sequence as to
cause no delay in the Work or in the work of any other contractor.

B. Each submittal, appropriately coded, will be returned within 15 calendar days following receipt
of submittal by the Illinois EPA and Engineer.

C. Number of submittals required:

1. Shop Drawings: Six copies.

2. Product Data: Six copies.

3. Samples: Submit the number stated in the respective Sections.

D. Submittals shall contain:

1. The date of submission and the dates of any previous submissions.

2. The Project title and number.

Area 4RD Section 01300 - Submittals
SE Rockford Superfiind Site, FLS-1302 Page 3 of 8



P:\1681IEPA\SE_Rockford\Remedial DesigrMrea 4\Design\90%\DIV l\01300.doc
September 13,2004

3. Contractor identification.

4. The names of:

a. Contractor

b. Supplier

c. Manufacturer

5. Identification of the product, with the Section number, page and paragraph(s).

6. Field dimensions, clearly identified as such.

7. Relation to adjacent or critical features of the work or materials.

8. Applicable standards, such as ASTM or Federal Standards numbers.

9. Identification of deviations from Contract Documents.

10. Identification of revisions on resubmittals.

11. A blank space suitably sized for Contractor and Engineer stamps.

12. Where calculations are required to be submitted by the Contractor, the calculations shall
have been checked by a qualified individual other than the preparer. The submitted
calculations shall clearly show the names of the preparer and of the checker.

1.05 REVIEW OF SHOP DRAWINGS, PRODUCT DATA, WORKING DRAWINGS AND
SAMPLES

A. The review of shop drawings, data and samples will be for general conformance with the design
concept and Contract Documents. They shall not be construed:

1. as permitting any departure from the Contract requirements;

2. as relieving the Contractor of responsibility for any errors, including details, dimensions,
and materials; and

3. as approving departures from details furnished by the Engineer, except as otherwise
provided herein.

B. The Contractor remains responsible for details and accuracy, for coordinating the work with all
other associated work and trades, for selecting fabrication processes, for techniques of assembly,
and for performing work in a safe manner.

C. If the shop drawings, data or samples as submitted describe variations and show a departure from
the Contract requirements which Engineer finds to be in the interest of the Illinois EPA and to be
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so minor as not to involve a change in Contract Price or Contract Time, the Engineer may return
the reviewed drawings without noting an exception.

D. Submittals will be returned to the Contractor under one of the following codes.

Code 1 - "APPROVED" is assigned when there are no notations or comments on the submittal.
When returned under this code the Contractor may release the equipment and/or material for
manufacture.

Code 2 - "APPROVED AS NOTED" - This code is assigned when a confirmation of the
notations and comments IS NOT required by the Contractor. The Contractor may release the
equipment or material for manufacture; however, all notations and comments must be
incorporated into the final product.

Code 3 - "APPROVED AS NOTED/CONFIRM" - This combination of codes is assigned when
a confirmation of the notations and comments IS required by the Contractor. The Contractor
may, at his own risk, release the equipment or material for manufacture; however, all notations
and comments must be incorporated into the final product. This confirmation shall specifically
address each omission and nonconforming item that was noted. Confirmation is to be received
by the Illinois EPA and Engineer within 10 calendar days of the date of the Illinois EPA's
transmittal requiring the confirmation.

Code 4 - "APPROVED AS NOTED/RESUBMIT" - This combination of codes is assigned
when notations and comments are extensive enough to require a resubmittal of the package. This
resubmittal is to address all comments, omissions and non-conforming items that were noted.
Resubmittal is to be received by the Illinois EPA and Engineer within 10 calendar days of the
date of the Illinois EPA's transmittal requiring the resubmittal.

Code 5 - "NOT APPROVED" is assigned when the submittal does not meet the intent of the
Contract Documents. The Contractor must resubmit the entire package revised to bring the
submittal into conformance. It may be necessary to resubmit using a different
manufacturer/vendor to meet the Contract Documents.

Code 6 - "COMMENTS ATTACHED" is assigned where there are comments attached to the
returned submittal which provide additional data to aid the Contractor.

Code 7 - "RECEIPT ACKNOWLEDGED" - This code is assigned to acknowledge receipt of a
submittal that is not subject to the Illinois EPA's review and approval; and, is being filed for
informational purposes only. This code is generally used in acknowledging receipt of means and
methods of construction work plan, field conformance test reports, and Health and Safety plans.

Codes 1 through 5 designate the status of the reviewed submittal with Code 6 showing there has
been an attachment of additional data.

E. Resubmittals will be handled in the same manner as first submittals. On resubmittals the
Contractor shall identify all revisions made to the submittals, either in writing on the letter of
transmittal or on the shop drawings by use of revision triangles or other similar methods. The
resubmittial shall clearly respond to each comment made by the Illinois EPA on the previous
submission. Additionally, the Contractor shall direct specific attention to any revisions made
other than the corrections requested by the Illinois EPA on previous submissions.
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F. Partial submittals may not be reviewed. The Illinois EPA will be the only judge as to the
completeness of a submittal. Submittals not complete will be returned to the Contractor and will
be considered "Not Approved" until resubmitted. The Illinois EPA may at his option provide a
list or mark the submittal directing the Contractor to the areas that are incomplete.

G. If the Contractor considers any correction indicated on the shop drawings to constitute a change
to the Contract Documents, the Contractor shall give written notice thereof to the Illinois EPA at
least 7 working days prior to release for manufacture.

H. When the shop drawings have been completed to the satisfaction of the Illinois EPA, the
Contractor shall carry out the construction in accordance therewith and shall make no further
changes therein except upon written instructions from the Illinois EPA.

1.06 DISTRIBUTION

A. Distribute reproductions of approved shop drawings and copies of approved product data and
samples, where required, to the job site file and elsewhere as directed by the Illinois EPA.
Number of copies shall be as directed by the Illinois EPA but shall not exceed six.

1.07 CONSTRUCTION SCHEDULE

A. In lieu of the progress schedules specified in Article 2.05B, 2.07 and 14.01 of the General
Conditions, the [General] Contractor shall, within 10 days after the Effective Date of the
Agreement, provide and submit to the Illinois EPA for approval, the Schedule he plans to
maintain in order to successfully construct the work within the time allotted. This Schedule shall
include a Critical Path Network and a Computer generated print-out. The Schedule shall account
for all [Contracts] [work] in addition to the work of the [General] Contractor. In addition to all
reasonably important construction activities, the Schedule shall provide for the proper sequence
of construction considering the various crafts, purchasing time, submittal approval, material
delivery, equipment fabrication, and similar time consuming factors.

B. The Schedule shall include as a minimum, the earliest starting and finish dates, latest starting and
finish dates, and the total float for each task or item. The [General] Contractor shall update
(monitor) and rerun the Schedule weekly and shall submit to the Illinois EPA the Network and
Computer print-out, both in duplicate, at the same time the pay estimate is prepared. The
Schedule shall contain all of the items of the Periodic Estimate and Pay Schedule.

C. The weekly Schedule update (monitoring) shall include the following items:

1. Network

a. Identify activities that are completed or in process by contrasting heavy lines. Each
activity worked on should be proportional to the percentage of progress achieved to
date.

b. Identify restraints imposed by material deliveries, precedent activity durations or
schedule adjustments on the weekly update of the Network.
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2. Computer Print-out

a. Show the percentage progress status of each activity. The percentage progress status
will be used to support each Contractor's periodic pay estimate.

b. Show actual start and completion dates.

c. Flag all activities started and in progress.

D. Supplemental to the Critical Path Schedule, Contractor shall provide a detailed work schedule,
projected at least a week in advance. The implementation of the work schedule and the
coordination required will constitute the basic agenda of the coordination and planning meetings.

1.08 PROFESSIONAL ENGINEER (P.E.) CERTIFICATION FORM

A. If specifically required in other related Sections, submit a P.E. Certification for each item
required, in the form attached to this Section, completely filled in and stamped.

1.09 GENERAL PROCEDURES FOR SUBMITTALS

A. Coordination of Submittal Times: Prepare and transmit each submittal sufficiently in advance of
performing the related work or other applicable activities, or within the time specified in the
individual work of other related Sections, so that the installation will not be delayed by
processing times including disapproval and resubmittal (if required), coordination with other
submittals, testing, purchasing, fabrication, delivery, and similar sequenced activities. No
extension of time will be authorized because of the Contractor's failure to transmit submittals
sufficiently in advance of the Work.

END OF SECTION
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P.E. CERTIFICATION FORM

NOTE: Edit the following and insert project information as required.

The undersigned hereby certifies that he/she is a professional engineer registered in the [State]
[Commonwealth] of and that he/she has been employed by

to design
(Name of Contractor)

(Insert P.E. Responsibilities)

in accordance with Section for the

(Name of Project)

The undersigned further certifies that he/she has performed the design of the

_, that said design is in conformance
Name of Project)

with all applicable local, state and federal codes, rules, and regulations, and that his/her signature and P.E.
stamp have been affixed to all calculations and drawings used in, and resulting from, the design.

The undersigned hereby agrees to make all original design drawings and calculations available to the

(Insert Name of Owner)

or Owner's representative within seven days following written request therefor by the Owner.

P.E. Name Contractor's Name

Signature Signature

Address Title

Address
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SECTION 01311

CONSTRUCTION SCHEDULING

PART 1 GENERAL

1.01 PROGRAM DESCRIPTION

A. Prepare a Gantt Chart (i.e., a horizontal bar-chart-type), Contractor's Construction Schedule.
Provide a separate time bar for each activity and a vertical line to identify the first working day of
each week. Use the same breakdown of Work indicated in the Schedule of Values below.
Indicate estimated completion in the 10 percent increments. As Work progresses, mark each bar
to indicate actual completion.

1. Submit Contractor's Construction Schedule for review by the Illinois EPA in accordance
with the General Conditions and Section 01300.

2. Use of a computer program is encouraged but at a minimum the Contractor shall prepare the
schedule on stable transparency, or other reproducible media, of width to show data for the
entire construction period.

3. Secure performance commitments from parties involved. Coordinate each element with
other activities; include minor elements involved in the Work. Show each activity in proper
sequence. Indicate sequences necessary for completion of related Work.

4. Coordinate with the Schedule of Values, list of subcontracts, Submittal Schedule, payment
requests, and other schedules.

5. Indicate completion in advance of Substantial Completion. Indicate Substantial Completion
to allow time for the Illinois EPA's procedures necessary for certification of Substantial
Completion.

6. Phasing: Show how phased completion affects the Work.

7. Work Stages: Indicate important stages for each portion of the Work.

8. Area Separations: Provide a separate time bar to identify each construction area for each
portion of the Work. Indicate where each element must be sequenced with other activities.

B. The Contractor's Construction Schedule shall be updated on a weekly basis and submitted with
the Application for Payment. Non-compliance may be cause for the rejection of the Application
for Payment.

1.02 SUBMITTAL SCHEDULE

A. After developing the Contractor's Construction Schedule, prepare a Submittal Schedule.

1. Submit Submittal Schedule for review by the Illinois EPA in accordance with the General
Conditions and Section 01300.
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2. Coordinate with list of subcontracts, Schedule of Values, list of products and the
Contractor's Construction Schedule.

3. Prepare the schedule in chronological order. Provide the following information:

a. Date for first submittal.

b. Related Section number.

c. Submittal category.

d. Name of the subcontractor.

e. Description of the Work covered.

f. Date for the Illinois EPA's final approval.

B. Schedule Distribution: Distribute copies of the Contractor's Construction Schedule and the
Submittal Schedule to the Illinois EPA, Engineer, subcontractors, and parties required to comply
with submittal dates. Post copies in the field office.

1. When revisions are made, distribute to the same parties and post in the same locations.
Delete parties from distribution when they have completed their Work and are no longer
involved in construction activities.

2. Updating: Revise the schedule after each meeting or activity where revisions have been
made. Issue the updated schedule concurrently with the report of each meeting.

1.03 SCHEDULE OF VALUES

A. Submit to the Illinois EPA a Schedule of Values allocated to the various portions of the Work in
accordance with the General Conditions and Section 01300.

B. Upon request of the Illinois EPA, support the values with data, which will substantiate their
correctness.

C. The accepted Schedule of Values shall be used only as the basis for the Contractor's Application
for Payment.

D. The schedule shall be submitted on an 8-1/2-in by 11-in or 8-1/2-in by 14-in white paper;
Contractor's standard forms and automated printout will be considered for approval by the
Illinois EPA upon Contractor's request. Identify schedule with:

1. Title of Project and location.

2. Engineer and Project number.

3. Name and Address of Contractor.

4. Contract designation.

Area 4RD Section 01311 - Construction Scheduling
SE Rockford Superfund Site, FLS-1302 Page 2 of 4



P:\1681IEPA\SE_Rockford\Remedial Design\Area 4\Design\90%\DIV 1N0131 l.doc
September 13, 2004

5. Date of submission.

E. Identify each line item with the number and title of the respective major section of the
specifications.

F. For each major line item list sub-values of major products or operations under the item.

G. For the various portions of the Work:

1. Each item shall include a directly proportional amount of the Contractor's overhead and
profit.

2. For items on which progress payments will be requested for stored materials, break down
the value into:

a. The cost of the materials, delivered and unloaded, with taxes paid. Paid invoices are
required for materials upon request by the Illinois EPA.

b. The total installed value.

H. The sum of all values listed in the schedule shall equal the total Contract Sum.

1.04 DAILY CONSTRUCTION REPORTS

A. Prepare a daily report recording events at the site. Submit duplicate copies to the Illinois EPA at
weekly intervals. Include the following information:

1. List of subcontractors at the site;

2. High and low temperatures, general weather conditions;

3. Accidents and unusual events;

4. Stoppages, delays, shortages, and losses;

5. Meter readings and similar recordings;

6. Emergency procedures;

7. Orders and requests of governing authorities;

8. Services connected, disconnected;

9. Equipment or system tests and startups; and

10. Substantial Completions authorized.

END OF SECTION
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SECTION 01500

TEMPORARY FACILITIES

PART 1 GENERAL

1.01 TEMPORARY OFFICES

A. Temporary offices shall be established on the job site where approved or directed by the Illinois
EPA, adequately furnished, and maintained in a clean, orderly condition by the Contractor. The
Contractor or an authorized representative shall be present in the field office at all times while
work is in progress. Instructions received there from the Illinois EPA shall be considered as
delivered to the Contractor.

B. Contractor shall provide either a separate building or a partitioned-off space of at least 200 sq ft
of floor space in Contractor's building for the exclusive use of the Illinois EPA throughout the
period of construction. The temporary office shall be weathertight, have a tight floor at least 8-in
off the ground and shall be insulated all around with rigid insulation board not less than 1/2-in
thick and suitably ventilated. The office shall have at least three screened windows capable of
being opened, a screen door and a solid door provided with cylinder lock and three keys. The
office shall be provided with janitor service, heating equipment, electrical wiring, outlets and
fixtures suitable to light the tables and desk adequately as directed. Provide separate toilet
facilities for the exclusive use of the Illinois EPA.

C. Provide the following furniture and equipment in the Illinois EPA's office:

1. One plan table, 3-ft by 5-ft and one stool;

2. Desk about 3-ft by 5-ft with desk chair;

3. Three additional chairs;

4. Plan rack, as directed;

5. Shelves, as directed;

6. Four-drawer, filing cabinet with lock;

7. Coat rack and hooks;

8. Desk calculator;

9. Air Conditioner (12,000 BTU);

10. Duplicating machine, Xerox Model 10251 or equal;

11. One conference table (6-ft);

12. Eight folding chairs;
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13. Cross-cut shredder with basket, Fellowes Model No. P600C02, or equal;

14. First aid kit suitable for ten people with manual, American White Cross No. Kl 0 or equal;
and

15. One facsimile machine fully automatic, 92 and 3 compatible, 38 No. speed dial, 10 sheet
document feeder, automatic paper cutter, Toshiba Fax 4600.

D. Supply all fuel for heating and pay all electrical bills.

E. An approved, suitably constructed and equipped trailer of proper size may be furnished for the
Engineer's office.

1.02 TEMPORARY TELEPHONE

A. Install a private telephone in the Illinois EPA's field office for the Illinois EPA's exclusive use
and with the exception of charges for long distance and toll calls, pay all bills charged against the
Illinois EPA's telephone, including installation charge and all monthly charges throughout the
construction period.

B. Provide the telephone with an automatic telephone answering device to record messages when
the office is not manned.

C. Provide a second phone line to be used for Illinois EPA's fax machine and modem line.
Contractor to pay all bills charged against the telephone including installation charge and all
monthly charges throughout the construction period.

1.03 TEMPORARY LIGHT AND POWER

A. Furnish temporary light and power, including 220 Volt service for welding, complete with
wiring, lamps and similar equipment as required to adequately light all work areas and with
sufficient power capacity to meet the reasonable needs of all subcontractors. This will include
the dewatering wells, LTTD Soil Treatment System and Temporary Dewatering Treatment
System. Make all necessary arrangements with the local electric company for temporary electric
service and pay all expenses in connection therewith.

1.04 TEMPORARY HEAT

A. Provide all heat as may be necessary for thawing out and heating the ground or materials and for
proper execution, protection and drying out the of work.

1.05 WEATHER PROTECTION

A. Contractor shall furnish, install and maintain temporary heat and enclosures to provide adequate
working areas for personnel during the months of October through April.

B. Temporary heating units shall have been tested and labeled by UL, FM, or other recognized
association related to the type of fuel being used, and maintain reasonable temperatures within
the temporary enclosures.
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1.06 TEMPORARY AIR, STEAM AND WATER

A. Provide all air, steam and water, including temporary piping and appurtenances required for
cleaning and testing pipelines and equipment. Remove temporary piping and appurtenances
upon approval of equipment being tested.

1.07 TEMPORARY SANITARY FACILITIES

A. Provide self-contained, single-occupant toilet units of the chemical, aerated recirculation, or
combustion type, properly vented and fully enclosed in a fiberglass or other approved
non-absorbent shell.

1.08 FIRE EXTINGUISHERS

A. Provide portable UL-rated, Class A fire extinguishers for temporary offices and similar spaces. In
other locations, provide portable UL-rated Class ABC dry chemical extinguishers or a
combination of NFPA recommended Classes for the exposure. Comply with NFPA 10 and 241
for classification, extinguishing agent and size required by location and class of fire exposure.

1.09 PROJECT SIGN

A. Submit within 7 calendar days of Notice to Proceed, a to-scale drawing/graphic of the project
sign for approval prior to fabrication.

B. Furnish and install the project sign as shown in the Drawings prior to start of work. The sign
shall be placed as directed by the Illinois EPA and shall remain in position for the life of the
construction period.

C. Remove sign at final acceptance unless otherwise directed.

1.10 MISCELLANEOUS

A. Prior to start of work, install "No Trespassing" signs every 300 feet along the property boundary.
The signs shall be placed and shall remain in position for the life of the construction period.

END OF SECTION
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SECTION 01562

DUST CONTROL

PART 1 GENERAL

1.01 SCOPE OF WORK

A. Perform dust control operations, in an approved manner, whenever necessary or when directed
by the Illinois EPA, even though other work on the project may be suspended. Dust control shall
be generally accomplished by the use of water; however, the use of calcium chloride may be used
when necessary to control dust nuisance.

B. Calcium chloride shall conform to AASHTO Ml44, Type I except the requirements for "total
alkali chlorides" and other impurities shall not apply.

C. Methods of controlling dust shall meet all air pollutant standards as set forth by Federal and State
regulatory agencies.

END OF SECTION
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SECTION 01600

DELIVERY, STORAGE AND HANDLING

PART 1 GENERAL

1.01 SCOPE OF WORK

A. This Section specifies the general requirements for the delivery handling, storage and protection
for all items required in the construction of the work. Specific requirements, if any, are specified
with the related item.

1.02 TRANSPORTATION AND DELIVERY

A. Transport and handle items in accordance with manufacturer's instructions.

B. Schedule delivery to reduce long term on-site storage prior to installation and/or operation.
Under no circumstances shall equipment be delivered to the site more than one month prior to
installation without written authorization from the Illinois EPA.

C. Coordinate delivery with installation to ensure minimum holding time for items that are
hazardous, flammable, easily damaged, or sensitive to deterioration.

D. Deliver products to the site in manufacturer's original sealed containers or other packing systems,
complete with instructions for handling, storing, unpacking, protecting, and installing.

E. All items delivered to the site shall be unloaded and placed in a manner which will not hamper
the Contractor's normal construction operation or those of subcontractors and other contractors
and will not interfere with the flow of necessary traffic.

F. Provide necessary equipment and personnel to unload all items delivered to the site.

G. Promptly inspect shipment to assure that products comply with requirements, quantities are
correct and items are undamaged. For items furnished by others, perform inspection in the
presence of the Illinois EPA. Notify the Illinois EPA verbally, and in writing, of any problems.

1.03 STORAGE AND PROTECTION

A. Store and protect products in accordance with the manufacturer's instructions, with seals and
labels intact and legible. Storage instruction shall be studied by the Contractor and reviewed
with the Illinois EPA by him/her. Instruction shall be carefully followed and a written record of
this kept by the Contractor. Arrange storage to permit access for inspection.

B. Store loose granular materials on solid flat surfaces in a well-drained area. Prevent mixing with
foreign matter.

C. Cement and lime shall be stored under a roof and off the ground and shall be kept completely dry
at all times. All structural, miscellaneous and reinforcing steel shall be stored off the ground or
otherwise to prevent accumulations of dirt or grease and in a position to prevent accumulations
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of standing water and to minimize rusting. Beams shall be stored with the webs vertical. Precast
concrete shall be handled and stored in a manner to prevent accumulations of dirt, standing
water, staining, chipping, or cracking. Brick, block and similar masonry products shall be
handled and stored in a manner to reduce breakage, cracking and spalling to a minimum.

D. All mechanical and electrical equipment and instruments subject to corrosive damage by the
atmosphere if stored outdoors (even though covered by canvas) shall be stored in a weathertight
building to prevent injury. The building may be a temporary structure on the site or elsewhere,
but it must be satisfactory to the Illinois EPA. Building shall be provided with adequate
ventilation to prevent condensation. Maintain temperature and humidity within range required
by manufacturer.

1. All equipment shall be stored fully lubricated with oil, grease and other lubricants unless
otherwise instructed by the manufacturer.

2. Moving parts shall be rotated a minimum of once weekly to ensure proper lubrication and to
avoid metal-to-metal "welding". Upon installation of the equipment, the Contractor shall
start the equipment, at least half load, once weekly for an adequate period of time to ensure
that the equipment does not deteriorate from lack of use.

3. Lubricants shall be changed upon completion of installation and as frequently as required
thereafter during the period between installation and acceptance. New lubricants shall be
put into the equipment at the time of acceptance.

4. Prior to acceptance of the equipment, the Contractor shall have the manufacturer inspect the
equipment and certify that its condition has not been detrimentally affected by the long
storage period. Such certifications by the manufacturer shall be deemed to mean that the
equipment is judged by the manufacturer to be in a condition equal to that of equipment that
has been shipped, installed, tested and accepted in a minimum time period. As such, the
manufacturer will guaranty the equipment equally in both instances. If such a certification
is not given, the equipment shall be judged to be defective. It shall be removed and
replaced at the Contractor's expense.

END OF SECTION
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SECTION 01630

SUBSTITUTIONS AND PRODUCT OPTIONS

PART 1 GENERAL

1.01 REQUIREMENTS INCLUDED

A. Furnish and install Products specified, under options and conditions for substitutions stated in
this Section.

B. Whenever a product, material or item of equipment is specified or described by using the name
of a proprietary product or the name of a particular manufacturer or vendor, followed by the
phase "or equal," the specific item mentioned shall be the basis upon which bids are to be
prepared, and shall be understood as establishing the type, function, dimension, appearance and
quality desired. Other manufacturer's or vendor's products not named will be considered as
substitutions, provided the required information is submitted in the manner set forth in this
section and provided the substitution will not require substantial revision to the Contract
Documents.

1.02 SUBMITTALS

A. No submittals on substitutions shall be required with the submission of the Bid.

1.03 CONTRACTOR'S OPTIONS

A. For Products specified only by reference standard, select product meeting that standard, by any
manufacturer.

B. For Products specified by naming several products or manufacturers, select any one of products
and manufacturers named which complies with Specifications.

C. For Products specified by naming one or more products or manufacturers and stating "or equal,"
submit a request as for substitutions, for any product or manufacturer which is not specifically
named.

D. For Products specified by naming only one product and manufacturer, there is no option and no
substitution will be allowed.

1.04 SUBSTITUTIONS

A. In order for substitutions to be considered, the Contractor shall submit, within 30 days of
issuance of Notice of Award, complete data as set forth herein to permit complete analysis of all
proposed substitutions noted on the substitutions list. No substitution shall be considered unless
the Contractor provides the required data in accordance with the requirements of this Section
within the 30 day period.
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B. Submit separate request for each substitution. Support each request with:

1. Complete data substantiating compliance of proposed substitution with requirements stated
in Contract Documents:

a. Product identification, including manufacturer's name and address.

b. manufacturer's literature; identify:

1) Product description.

2) Reference standards.

3) Performance and test data.

4) Operation and maintenance data.

c. Samples, as applicable.

d. Name and address of similar projects on which product has been used, and date of each
installation.

2. Itemized comparison of the proposed substitution with product specified; List significant
variations. Substitution shall not change design intent and shall perform equal to that
specified.

3. Data relating to impact on construction schedule occasioned by the proposed substitution.

4. Any effect of substitution on separate contracts.

5. List of changes required in other work or products.

6. Accurate cost data comparing proposed substitution with product specified,

a. Amount of any net change to Contract Sum.

7. Designation of required license fees or royalties.

8. Designation of availability of maintenance services, sources of replacement materials.

C. Substitutions will not be considered for acceptance when:

1. They are indicated or implied on shop drawings or product data submittals without a formal
request from Contractor.

2. They are requested directly by a subcontractor or supplier.

3. Acceptance will require substantial revision of Contract Documents.
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D. Requests for substitutions submitted after Notice of Award will not be considered unless
evidence is submitted to the Illinois EPA that all of the following circumstances exist:

1. The specified product is unavailable for reasons beyond the control of the Contractor. Such
reasons shall consist of strikes, bankruptcy, discontinuance of manufacturer, or acts of God.

2. The Contractor placed, or attempted to place, orders for the specified products within 10
days after Notice of Award.

3. Request for substitution is made in writing to the Illinois EPA within 10 days of the date on
which the Contractor ascertains that he cannot obtain the item specified.

4. Complete data as set forth herein to permit complete analysis of the proposed substitution is
submitted with the request.

E. The Illinois EPA's decision regarding evaluation of substitutions shall be considered final and
binding. Requests for time extensions and additional costs based on submission of, acceptance
of, or rejection of substitutions will not be allowed. All approved substitutions will be incor-
porated into the Agreement by Change Order.

1.05 CONTRACTOR'S REPRESENTATION

A. In making formal request for substitution, Contractor represents that:

1. He has investigated proposed product and has determined that it is equal to or superior in all
respects to that specified.

2. He will provide same warranties or bonds for substitution as for product specified.

3. He will coordinate installation of accepted substitution into the Work, and will make such
changes as may be required for the Work to be complete in all respects.

4. He waives claims for additional costs caused by substitution which may subsequently
become apparent.

5. Cost data is complete and includes related costs under his Contract, but not:

a. Costs under separate contracts.

b. Illinois EPA's costs for redesign or revision of Contract Documents.

1.06 ILLINOIS EPA DUTIES

A. Review Contractor's requests for substitutions with reasonable promptness.

B. Notify Contractor, in writing, of decision to accept or reject requested substitution.
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PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED)

END OF SECTION
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SECTION 01665

EQUIPMENT TESTING AND STARTUP

PART 1 GENERAL

1.01 SCOPE OF WORK

A. Provide a competent field services technician of the manufacturers of all equipment furnished
under Divisions 11, 13, 15, and 16 to supervise installation, adjustment, initial operation and
testing, performance testing, final acceptance testing and startup of the equipment.

B. Perform specified equipment field performance tests, final acceptance tests and startup services.

1.02 RELATED WORK

A. Operation and Maintenance Data is included in Section 01730.

B. Performance and acceptance testing and startup requirements are included in the respective
sections of Divisions 11, 13, 15, and 16.

1.03 DISPOSAL AND CLEANING

A. Conduct cleaning and disposal operations to comply with codes, ordinances, regulations and
anti-pollution laws.

1.04 SUBMITTALS

A. Submit name, address and resume of proposed field services technicians at least 30 days in
advance of the need for such services.

B. Submit for review in accordance with Section 01300 detailed testing procedures for shop tests,
field performance tests and final acceptance tests as specified in the various equipment
specification sections. Test procedures shall be submitted at least 30 days in advance of the
proposed test dates and shall include at least the following information:

1. Name of equipment to be tested, including reference to specifications section number and
title.

2. Testing schedule of proposed dates and times for testing.

3. Summary of power, lighting, chemical, water, gas, etc., needs and identification of whom
will provide them.

4. Outline specific assignment of the responsibilities of the Contractor and manufacturers'
factory representatives or field service personnel.
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5. Detailed description of step-by-step testing requirements, with reference to appropriate
standardized testing procedures and laboratory analyses by established technical
organizations.

6. Samples of forms to be used to collect and record test data and to present tabulated test
results.

C. Submit in accordance with Section 01300 copies of test reports upon completion of specified
shop, performance and acceptance tests. Test reports shall incorporate the information provided
in the test procedures submittals, modified to reflect actual conduct of the tests and the following
additional information.

1. Copy of all test data sheets and results of lab analyses.

2. Summary comparison of specified test and performance requirements vs. actual test results.

3. Should actual test results fail to meet specified test and performance requirements, describe
action to be taken prior to re-testing equipment.

D. Submit in accordance with Section 01300 copies of the manufacturer's field service technician's
report summarizing the results of his/her initial inspection, operation, adjustment and pre-tests.
The report shall include detailed descriptions and tabulations of the points inspected, tests and
adjustments made, quantitative results obtained, suggestions for precautions to be taken to ensure
proper maintenance, and the equipment supplier's Certificate of Installation in the format
specified hereinafter.

1.05 REFERENCE STANDARDS

A.

1.06 QUALITY ASSURANCE

A. Field service technicians shall be competent and experienced in the proper installation,
adjustment, operation, testing and startup of the equipment and systems being installed.

B. Manufacturers' sales and marketing personnel will not be accepted as field service technicians.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION

3.01 PRELIMINARY REQUIREMENTS

A. After installation of the equipment has been completed and the equipment is presumably ready
for operation, before it is operated by others, the manufacturer's field service technician shall
inspect, operate, test and adjust the equipment. The inspection shall include at least the
following points where applicable:

1. Soundness (without crack or otherwise damaged parts).

Area 4RD Section 01665 - Equipment Testing and Startup
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2. Completeness in all details, as specified and required.

3. Correctness of setting, alignment and relative arrangement of various parts.

4. Adequacy and correctness of packing, sealing and lubricants.

B. The operation, testing and adjustment shall be as required to prove that the equipment has been
left in proper condition for satisfactory operation under the conditions specified.

C. Upon completion of this work, the manufacturer's field service technician shall submit a signed
report of the results of his/her inspection, operation, adjustments and tests.

3.02 WITNESS REQUIREMENTS

A. Shop tests of factory tests may be witnessed by the Illinois EPA and/or Illinois EPA's
representatives, as required by the various equipment specifications.

B. Field performance and acceptance tests shall be performed in the presence of the Illinois EPA,
the Illinois EPA's designated personnel and/or Illinois EPA's representatives.

3.03 STARTUP AND ACCEPTANCE OF THE PACKAGED LEACH ATE TREATMENT
SYSTEM AND RELATED SYSTEMS

A. General Requirements

1. Successfully, execute the step-by-step procedure of startup and performance demonstration
specified hereinafter.

2. The startup and performance demonstration shall be successfully executed prior to
Substantial Completion and acceptance by the Illinois EPA of the treatment system and its
related systems.

3. All performance tests and inspections shall be scheduled at least ten working days in
advance or as otherwise specified with the Illinois EPA and the Engineer. All performance
tests and inspections shall be conducted during normal working hours and the workweek of
Monday through Friday, unless otherwise specified.

B. Preparation for Startup

1. Upon completion of the treatment facilities and related systems, all channels will be flushed
and hydraulically checked for leaks, cracks, and defects.

2. All mechanical and electrical equipment shall be checked to ensure that it is in good
working order and properly connected. Preliminary run-ins of the various pumps,
compressors, and other remaining equipment shall be made. All systems shall be cleaned
and purged as required.

3. All instruments and controls shall be calibrated through their full range. All other
adjustments required for proper operation of all instrumentation and control equipment shall
be made.
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4. Perform all other tasks needed for preparing and conditioning the treatment facilities for
proper operation.

5. No testing or equipment operation shall take place until it has been verified by the Illinois
EPA that all specified safety equipment has been installed and is in good working order.

6. No testing or equipment operation shall take place until it has been verified by the Illinois
EPA that all lubricants, tools, maintenance equipment, spare parts and approved equipment
operation and maintenance manuals have been furnished as specified.

C. Facilities Startup

1. Startup period shall not begin until all new treatment facilities and equipment have been
tested as specified and are ready for operations. The Illinois EPA shall receive spare parts,
safety equipment, tools and maintenance equipment, lubricants, approved operation and
maintenance data and the specified operation and maintenance instruction prior to the
startup. All valve tagging shall also be complete prior to this startup.

2. Demonstrate a seven consecutive 24-hour day period of successful operation of the facilities
and all equipment as a prerequisite of Substantial Completion and Acceptance.

3. In the event of failure to demonstrate satisfactory performance on the first or any subsequent
attempt, all necessary alterations, adjustments, repairs and replacements shall be made.
When the facility is again ready for operation, it shall be brought on line and a new test shall
be started. This procedure shall be repeated as often as necessary until the facility has
operated continuously to the satisfaction of the Illinois EPA and Engineer, for the specified
duration.

4. The Contractor shall provide all consumables required for testing, including, but not limited
to, chemicals, power, water, and fuel. The Contractor shall provide all necessary personnel
of the various construction trades, i.e., electricians, plumbers etc., and field service
personnel of the major equipment suppliers as necessary during the startup period. Major
equipment suppliers shall include, but not be limited to, the following:

a. Instrumentation and Control Equipment

b. All Pumping Equipment

c. HVAC Equipment

d. Electrical Equipment

5. Do not, at any time, during startup allow the facility to be operated in a manner which
subjects equipment to conditions that are more sever than the maximum allowable operating
conditions for which the equipment was designed.

END OF SECTION
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SECTION 01680

WATERTIGHTNESS TEST FOR WATER CONTAINING STRUCTURES

PARTI GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials, equipment and incidentals required to perform watertightness testing
of water-containing structures listed herein and all retesting until the structures meet the
requirements specified herein.

1.02 RELATED WORK

A. Equipment testing and startup, and water quality requirements for test water disposal are
included in Section 01665.

1.03 SUBMITTALS

A. Submit, in accordance with Section 01300, a Watertightness Test Report for each structure.

B. Submit for each structure a detailed plan and schedule which shows the method of filling and
disposal of water.

1.04 REFERENCE STANDARDS

A. American Concrete Institute (ACI)

1. ACI 350.1R - Testing Reinforced Concrete Structures for Watertightness

B. Where reference is made to the above standard, the revision in effect at the time of bid opening
shall apply.

1.05 PROJECT/SITE REQUIREMENTS

A. Coordinate timing and procedures for obtaining testing water and structure testing with the
Illinois EPA a minimum of 30 days in advance of the actual testing.

B. Water Source and Disposal

1. Water may be taken from the Owner's water distribution system. Contractor shall, through
the Illinois EPA, make arrangements with the Owner to obtain such water. All labor,
equipment, materials and power required to convey the water to the structure shall be
supplied by the Contractor.

2. Test water shall be disposed of by the Contractor after final acceptance. Discharge to any
water body shall meet all Federal and State water quality requirements.
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PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION

3.01 GENERAL

A. The testing of reinforced concrete water containing structures shall conform to ACI 350.1R and
as specified herein.

B. Perform watertightness tests prior to waterproofing, dampprooflng and caulking and prior to
placing backfill around the structure in order to permit observation and detection of leakage
points. Perform watertightness test at Clearwell prior to installing PVC membrane liner.

3.02 EXAMINATION

A. Inspect the structure to be tested for potential leakage paths including cracks, voids, honeycombs,
and unsealed joints and repair such paths as directed by the Illinois EPA, at no additional cost to
the Illinois EPA.

3.03 PREPARATION

A. Remove all dirt, mud and debris from the structure prior to initiating watertightness tests. The
floor and sumps shall be flushed with water to provide a clean surface, ready for testing.

B. Inlet and outlet pipes not required to be operational for the tests shall be temporarily sealed or
bulkheaded prior to testing.

C. Confirm that all sluice gates and valves are completely closed. Repair and test seals if necessary.
All sluice gates and valves shall be tested for leakage in accordance with the requirements of the
respective sections as part of the preparation for watertightness testing under this Section.
Estimates of gate or valve leakage will not be allowed as adjustments to the measured structure
leakage.

3.04 TESTING PROCEDURES

A. Conditions of Testing

1. Do not begin filling of reinforced concrete structure until all concrete elements of the
structure have attained the specified design strength, but not less than 14 days after all
concrete elements have been placed.

2. Filling of reinforced concrete structure shall not exceed a rate of 4-ft in 24 hours.

3. Fill reinforced concrete structure to the maximum operating water surface level and
maintain the water at that level for at least 72 hours prior to beginning watertightness tests
to minimize water absorption by the concrete during testing.

4. Only a single structure shall be tested at one time. Concurrent testing of contiguous or
adjacent structure will not be allowed. For the purpose of watertightness testing, a single
structures shall be considered as any tank, cell, compartment, wet well, basin, channel, or
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similar construction which may be isolated by gates or valves so that it may be full of water
when adjacent construction is empty.

B. Testing Procedures

1. Duration of the test shall not be less than the time required to produce a drop in the water
surface of '/2-in based on the calculated maximum allowable leakage rate or 3 days,
whichever is greater.

2. Measure water surface elevations at 24 hour intervals. Measure water surface elevations at
the same four locations 90 degrees apart. Record water temperature 18-in below the water
surface when taking the first and last sets of measurements. The methods used to determine
the amount of precipitation or evaporation shall be approved by the Illinois EPA.

3. The percentage of water volume loss shall be computed based on the measured change in
water surface elevation, the area of the horizontal water surface, the initial water volume and
any correction for precipitation or evaporation where applicable.

C. Reports

1. Submit to Illinois EPA a completed Water-tightness Test Report for each structure tested.

2. Notify the Illinois EPA of the scheduling of tests 30 working days prior to the tests. The
Illinois EPA may monitor any watertightness testing performed on the structures.

3.05 ACCEPTANCE

A. The following conditions shall be considered as NOT meeting the criteria for acceptance
regardless of the actual loss of water volume from the structure.

1. Groundwater flowing into the structure through floors, walls, or wall-floor joints.

2. Structures which exhibit flowing water from joints, cracks, voids, honeycombs or from
beneath the foundation.

3. Increased flow from underdrain system during watertightness testing.

B. The watertightness of reinforced concrete structures shall be considered acceptable when loss of
water volume does not exceed 0.1 percent of the starting volume in 24 hours.

3.06 REPAIRS AND RETESTING

A. Structures failing the watertightness test and not exhibiting visible leakage may be retested after
an additional stabilization period of 7 days. Structures failing this second test shall be repaired
prior to further testing.
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B. Repaired structures shall be retested. Repairs and retesting shall be conducted at no additional
cost to the Illinois EPA and shall be continued and repeated until the structure meets all
requirements specified herein.

END OF SECTION
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SECTION 01700

CONTRACT CLOSEOUT

PARTI GENERAL

1.01 SCOPE OF WORK

A. This Section specifies administrative and procedural requirements for project closeout, including
but not limited to:

1. Closeout procedures.

2. Final cleaning.

3. Adjusting.

4. Project record documents.

5. Spare parts and maintenance materials.

1.02 RELATED WORK

A. Field Engineering is included in Section 01050.

B. Project Record Documents is included in Section 01720.

C. Cleaning is included in Section 01710.

1.03 RECORD DOCUMENTS

A. Maintain on site, one set of the following documents; actual revisions to the work shall be
recorded in these documents:

1. Contract Drawings.

2. Specifications.

3. Addenda.

4. Change Orders and other Modifications to the Contract.

5. Reviewed shop drawings, product data, and samples.

B. Store Record Documents separate from documents used for construction.
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C. Record information concurrent with construction progress.

D. Specifications: Legibly mark and record at each product section description of actual products
installed, including the following:

1. Manufacturer's name and product model and number.

2. Product substitutions or alternates utilized.

3. Changes made by Addenda and Modifications.

E. Contract Drawings and Shop Drawings: Legibly mark each item to record actual construction
including:

1. Measured horizontal and vertical locations of underground utilities and appurtenances,
referenced to permanent surface improvements.

2. Measured locations of internal utilities and appurtenances concealed in construction,
referenced to visible and accessible features of the work.

3. Field changes of dimension and detail.

4. Details not on original Contract Drawings.

F. Submit documents to Illinois EPA with Application for Final Payment.

1.04 CLOSEOUT PROCEDURES

A. Submit written certification that Contract Documents have been reviewed, work has been
inspected and that work is complete in accordance with Contract Documents and ready for
Illinois EPA's inspection.

B. Provide submittals to Illinois EPA that are required by governing or other authorities.

C. Submit Application for Final Payment identifying total adjusted Contract Sum, previous
payments and sum remaining due.

1.05 FINAL CLEANING

A. Complete the following cleaning operations before requesting inspection for Certification of
Substantial Completion.

1. Remove labels that are not permanent labels.

2. Clean the site, including landscape development areas, of rubbish, litter and other foreign
substances. Sweep paved areas broom clean; remove stains, spills and other foreign
deposits. Rake grounds that are neither paved nor planted, to a smooth even-textured
surface.

Area4RD
SE Rockford Superfund Site, FLS-1302

Section 01700 - Contract Closeout
Page 2 of4



P:\1681IEPA\SE_Rockford\Remedial DesigiAArea 4\Design\90%\DIV l\01700.doc
September 13,2004

1.06 ADJUSTING

A. Adjust operating products and equipment to ensure smooth and unhindered operation.

END OF SECTION
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SECTION 01710

CLEANING

PARTI GENERAL

1.01 SCOPE OF WORK

A. Execute cleaning, during progress of the work, and at completion of the work, as required by
General Conditions.

1.02 RELATED WORK

A. Standard General Conditions of the Construction Contract are included in Division 0.

B. Each Section: Cleaning for specific products or work.

1.03 DISPOSAL AND CLEANING

A. Conduct cleaning and disposal operations to comply with codes, ordinances, regulations and
anti-pollution laws.

PART 2 PRODUCTS

2.01 MATERIALS

A. Use only those cleaning materials which will not create hazards to health or property and which
will not damage surfaces.

B. Use only those cleaning materials and methods recommended by manufacturer of the surface
material to be cleaned.

C. Use cleaning materials only on surfaces recommended by cleaning material manufacturer.

PART 3 EXECUTION

3.01 DURING CONSTRUCTION

A. Execute periodic cleaning to keep the work, the site and adjacent properties free from
accumulations of waste materials, rubbish and windblown debris, resulting from construction
operations.

B. Provide on-site containers for the collection of waste materials, debris and rubbish.

C. Remove waste materials, debris and rubbish from the site periodically and dispose of at legal
disposal areas away from the site.
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3.02 DUST CONTROL

A. Clean interior spaces prior to the start of finish painting and continue cleaning on an as-needed
basis until painting is finished.

B. Schedule operations so that dust and other contaminants resulting from cleaning process will not
fall on wet or newly-coated surfaces.

3.03 FINAL CLEANING

A. Employ skilled workmen for final cleaning.

B. Remove grease, mastic, adhesives, dust, dirt, stains, fingerprints, labels and other foreign
materials from sight-exposed interior and exterior surfaces.

C. Wash and shine glazing and mirrors.

D. Polish glossy surfaces to a clear shine.

E. Ventilating Systems:

1. Clean permanent filters and replace disposable filters if units were operated during
construction.

2. Clean ducts, blowers and coils if units were operated without filters during construction.

F. Broom clean exterior paved surfaces; rake clean other surfaces of the grounds.

G. Prior to final completion, or Illinois EPA occupancy, conduct an inspection of sight-exposed
interior and exterior surfaces and all work areas, to verify that the entire work is clean.

END OF SECTION
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SECTION 01720

PROJECT RECORD DOCUMENTS

PART 1 GENERAL

1.01 SCOPE OF WORK

A. Provide all labor, materials, equipment, and incidentals required to prepare and maintain record
documents for the project to accurately reflect the project construction work as built. The
Documents must be submitted at the completion of the construction work as a condition of final
acceptance of the Work by the Illinois EPA.

B. Provide a set of "progress" Project Record Documents to the Illinois EPA with each monthly
Application for Payment.

1.02 MAINTENANCE OF RECORD DOCUMENTS

A. The Contractor shall maintain at the project site, a minimum of two copies (unless otherwise
noted) each of the following record documents:

1. Contract Drawings (full size).

2. Specifications.

3. Addenda.

4. Reviewed shop drawings (one copy).

5. Contract change orders and field orders.

6. Supplemental drawings and written material provided by the Illinois EPA to clarify the
Contract Documents.

7. Other contract modifications.

8. Field test records.

9. Correspondence (one copy).

10. Approved samples (one copy).

B. The Contractor shall store the Contract record documents in an approved project site location
apart from documents used for construction. Record documents are not to be used for
construction purposes. The Contractor shall provide files and racks for orderly storage of the
documents; maintain the documents in clean, dry, legible condition, and make all documents and
samples available during regular business hours for inspection and reproduction by the Illinois
EPA.
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1.03 MARKING DEVICES

A. Mark all changes legibly with red pencil or red pen.

1.04 PROJECT RECORD DOCUMENTS

A. The Contractor shall keep the record documents current with construction in progress.
Completed construction work shall not be permanently concealed until required information has
been recorded.

B. The Contractor shall label each record document except correspondence "PROJECT RECORD"
in neat, large, printed letters. Legibly mark contract drawings to record actual construction
deviations as follows:

1. Horizontal and vertical location of underground utilities and appurtenances referenced to
permanent surface improvements or plant coordinates.

2. Field changes of dimension and detail.

3. Changes made by change order or field order.

4. Details not on original Contract Drawings.

C. The Contractor shall legibly mark specifications and addenda to record:

1. Manufacturer, trade name, catalog number and supplier of each product and item of
equipment actually installed.

2. Changes made by change order or field order.

3. Other matters not originally specified.

1.05 SUBMITTALS

A. One copy of record contract drawings and specifications shall be submitted to the Illinois EPAfor
review whenever an application for a monthly progress payment is made. The partial record
drawings shall be up-to-date through the end of the progress payment application period. The
Illinois EPA may withhold funds from progress payments if Illinois EPA does not find the record
documents to be satisfactory. These funds will be forfeited to the Illinois EPA if corrections
satisfactory to the Illinois EPA are not made within 60 days.

B. At completion of construction, and prior to the final inspection and final acceptance of the Work
by Illinois EPA, the Contractor shall deliver the following Contract record documents to the
Engineer in the following form:

1. Contract Drawings and Shop Drawing Blueline Drawings (2 copies): Bound into sets of
convenient size for ease of handling.

2. Specifications and Addenda (2 copies): Bound into 3-ring vinyl binders with clear plastic
spine label pockets.
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3. Field Test Records (2 copies): Bound into 3-ring vinyl binders with clear plastic spine label
pockets. Number all pages. Provide a complete, neat, word-processed table of contents for
each binder, with page numbers for each entry.

C. Accompany the final record document submittal with a transmittal letter in duplicate, containing:

1. Date

2. Project title and number

3. Contractor's name and address

4. Title and number of each record document

5. Certification that each document as submitted is complete and accurate

6. Signature of Contractor

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED)

END OF SECTION
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SECTION 01730

OPERATION AND MAINTENANCE DATA

PART 1 GENERAL

1.01 SCOPE OF WORK

A. This Section includes procedural requirements for compiling and submitting operation and
maintenance data required to complete the project.

1.02 RELATED WORK

A. Submittals are included in Section 01300.

B. Contract closeout is covered in Section 01700.

C. Warranties and Bonds are covered in Section 01740.

1.03 SERVICES OF MANUFACTURERS' REPRESENTATIVE

A. Equipment furnished under Divisions 11, 13, 15, and 16 shall include the cost of a competent
representative of the manufacturers of all equipment to supervise the installation, adjustment and
testing of the equipment and to instruct the Illinois EPA's operating personnel on operation and
maintenance. See Section 01665 and the detailed Specifications for additional requirements for
furnishing the services of manufacturer's representatives.

B. A certificate in the form attached to this Section, from the manufacturer and signed by Illinois
EPA's representative stating that the installation of the equipment is satisfactory, that the unit has
been satisfactorily tested, is ready for operation and that the operating personnel have been
suitably instructed in the operation, lubrication and care of the unit shall be submitted for each
piece of equipment indicated above.

C. For equipment furnished under other Divisions, furnish the services of accredited representatives
of the manufacturer only when some evident malfunction or over-heating makes such services
necessary in the opinion of the Illinois EPA.

1.04 OPERATING MANUALS

A. Six complete sets of bound operation and maintenance instructions covering all equipment
furnished under Divisions 11, 13, 15, and 16 shall be delivered directly to the Illinois EPA. In
addition, two electronic copies of the manuals shall be provided in a CD-ROM format, including
drawings. Electronic copies of the manuals shall be in AutoCAD 14 format Adobe Acrobat
PDF file format, or Agency-approved file format.
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1. The manual for each piece of equipment shall be a separate document with the following
specific requirements:

a. Contents:

1) Table of contents and index

2) Brief description of each system and components

3) Starting and stopping procedures

4) Special operating instructions

5) Routine maintenance procedures

6) Manufacturer's printed operating and maintenance instructions, parts list,
illustrations, and diagrams

7) One copy of each wiring diagram

8) One copy of each approved shop drawing and each Contractor's coordination and
layout drawing

9) List of spare parts, manufacturer's price, and recommended quantity

10) Name, address and telephone numbers of local service representatives.

b. Material

1) Typed pages: Loose leaf on 20 pound bond minimum, white, punched paper

2) Holes reinforced with plastic cloth or metal

3) Page size, 8-1/2-in by 11-in

4) Drawings: Diagrams, illustrations, and attached foldouts as required, in original
quality, reproduced by dry copy method. If drawings are larger than 11 x!7-in,
fold larger drawings to size of text pages and include in clear plastic pockets.

5) Provide indexed tabs for each product and piece of equipment.

6) Binding: Provide binders for all submittals to be of commercial quality post- or
ring-type with durable, oil, moisture and wear resistant plastic covers.

7) Covers: oil, moisture and wear resistant 9 by 12 size
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c. Submittals to the Illinois EPA

1) Three preliminary copies of manuals shall be submitted to the Illinois EPA, no
later than 15 days following approval of the shop drawings for each piece of
equipment. Provide six final copies of complete manuals prior to testing.

1.05 CONTENTS, EACH VOLUME

A. Table of Contents: Provide title of project, names, addresses and telephone numbers of Engineer,
subconsultants and Contractor with name of responsible parties; schedule of products and
systems, indexed to content of the volume.

B. For Each Product or System: List names, addresses and telephone numbers of subcontractors and
suppliers; including local source of supplies and replacement parts.

C. Product Data/Equipment Numbers: Mark each sheet to clearly identify specific products and
component parts and data applicable to installation along with the Equipment Number reference
from the Contract Documents. Delete inapplicable information.

D. Drawings: Supplement product data to illustrate relations of component parts of equipment and
systems, to show control and flow diagrams. Do not use Project Record Documents as
maintenance drawings.

E. Type Text: As required to supplement product data. Provide logical sequence of instructions for
each procedure, incorporating manufacturer's instructions specified.

F. Warranties and Bonds are as specified in Section 01740.

G. All text shall be written in English and at a minimum, in units of foot-pound-seconds.

H. If multiple binders are used, the data shall be correlated into related, logical groupings.

1.06 MANUAL FOR MATERIALS AND FINISHES

A. Building Products, Applied Materials and Finishes: Include product data, with catalog number,
size, composition and color and texture designations. Provide information for re-ordering
custom manufactured products.

B. Instructions for Care and Maintenance: Include manufacturer's recommendations for cleaning
agents and methods, precautions against detrimental agents and methods and recommended
schedule for cleaning and maintenance.

C. Moisture Protection and Weather Exposed Products: Include product data listing, applicable
reference standards, chemical composition, and details of installation. Provide recommendations
for inspections, maintenance and repair.

D. Additional Requirements: As specified in individual product specifications.

E. Provide a listing in Table of Contents for design data, if provided by Contractor, with tabbed fly
sheet and space for insertion of data.
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1.07 MANUAL FOR EQUIPMENT AND SYSTEMS

A. For each Item of Equipment and Each System provide the following:

1. Overview of System and description of unit or system and component parts. Identify
function, normal operating characteristics and limiting conditions. Include performance
curves, with engineering data and tests and complete nomenclature and commercial number
of replaceable parts, and corresponding 11 x!7-in Process and Instrumentation Diagram that
allows the reader to follow the description.

2. Panelboard Circuit Directories including electrical service characteristics, controls and
communications and color coded wiring diagrams as installed.

3. Operating Procedures: Include start-up, break-in and routine normal operating instructions
and sequences; regulation, control, stopping, shut-down and emergency instructions; and
summer, winter and any special operating instructions.

4. Maintenance Requirements

a. Provide step-by-step maintenance procedures for the following: Routine procedures
and guide for trouble-shooting; disassembly, repair and reassemble instructions; and
alignment, adjusting, balancing and checking instructions.

b. Provide servicing and lubrication schedule and list of lubricants required, along with a
list of all acceptable equivalents from at least one alternative major supplier.

c. Provide manufacturer's printed operation and maintenance instructions.

d. Provide sequence of operation by controls manufacturer.

e. Provide original manufacturer's parts list, illustrations, assembly drawings and
diagrams required for maintenance.

5. Identify any health and safety considerations, including chemical safety data sheets and
exposure or injury prevention precaution requirements.

6. Control diagrams by controls manufacturer as installed.

7. Contractor's coordination drawings, with color coded piping diagrams as installed.

8. Charts of valve tag numbers, with location and function of each valve, keyed to flow and
control diagrams.

9. List of original manufacturer's spare parts, current prices, supplier's address and telephone
number, authorized repair service's address and telephone number, and recommended
quantities to be maintained in storage.

10. Test and balancing reports as specified.
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11. Additional Requirements: As specified in individual product specification.

B. Provide a listing in Table of Contents for design data, if provided by Contractor, with tabbed fly
sheet and space for insertion of data.

C. Prepare and insert additional data in Operation and Maintenance Manual when need for such
data becomes apparent during instruction.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED)

END OF SECTION
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EQUIPMENT MANUFACTURER'S CERTIFICATE OF INSTALLATION TESTING
AND INSTRUCTION

Owner:

Project:

Contract No.

COM No.

EQUIPMENT SPECIFICATION SECTION_

EQUIPMENT DESCRIPTION

I , Authorized representative of
(Print Name)

(Print Manufacturer's Name)
hereby CERTIFY that

(Print equipment name and model with serial No.)

installed for the subject project [has] [have] been installed in a satisfactory manner, [has] [have] been
satisfactorily tested, [is] [are] ready for operation, and that Owner assigned operating personnel have been
suitably instructed in the operation, lubrication, and care of the unit[s] on Date: Time: .

CERTIFIED BY: DATE:
(Signature of Manufacturer's Representative)

OWNER'S ACKNOWLEDGMENT OF MANUFACTURER'S INSTRUCTION

[I] [We] the undersigned, authorized representatives of the
and/or Plant Operating Personnel have received classroom and hands on instruction on the operation,
lubrication, and maintenance of the subject equipment and [am] [are] prepared to assume normal
operational responsibility for the equipment:

DATE:

DATE:

DATE:
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SECTION 01740

WARRANTIES AND BONDS

PARTI GENERAL

1.01 SCOPE OF WORK

A. This Section specifies general administrative and procedural requirements for warranties and
bonds required by the Contract Documents, including manufacturer's standard warranties on
products and special warranties.

1.02 RELATED WORK

A. Refer to Conditions of Contract for the general requirements relating to warranties and bonds.

B. General closeout requirements are included in Section 01700 Contract Closeout.

C. Specific requirements for warranties for the work and products and installations that are specified
to be warranted are included in the individual Sections of Division 2 through 16.

1.03 SUBMITTALS

A. Submit written warranties to the Illinois EPA prior to the date fixed by the Engineer for
Substantial Completion. If the Certificate of Substantial Completion designates a
commencement date for warranties other than the date of Substantial Completion for the work, or
a designated portion of the work, submit written warranties upon request of the Illinois EPA.

B. Bind warranties and bonds in heavy-duty, commercial quality, durable 3-ring vinyl covered
loose-leaf binders, thickness as necessary to accommodate contents and sized to receive 8-1/2-in
by 11-in paper.

C. Table of Contents: Neatly typed, in the sequence of the Table of Contents of the Project Manual,
with each item identified with the number and title of the Section in which specified and the
name of the product or work item.

D. Provide heavy paper dividers with celluloid covered tabs for each separate warranty. Mark the
tab to identify the product or installation. Provide a typed description of the product or
installation, including the name of the product and the name, address and telephone number of
the installer, supplier and manufacturer.

1.04 WARRANTY REQUIREMENT

A. Related Damages and Losses: When correcting warranted work that has failed, remove and
replace other work that has been damaged as a result of such failure or that must be removed and
replaced to provide access for correction of warranted work.
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B. Reinstatement of Warranty: When work covered by a warranty has failed and been corrected by
replacement or rebuilding, reinstate the warranty by written endorsement. The reinstated
warranty shall be equal to the original warranty with an equitable adjustment for depreciation.

C. Replacement Cost: Upon determination that work covered by a warranty has failed, replace or
rebuild the work to an acceptable condition complying with requirements of Contract
Documents. The Contractor is responsible for the cost of replacing or rebuilding defective work
regardless of whether the Illinois EPA has benefited from use of the work through a portion of its
anticipated useful service life.

D. Illinois EPA's Recourse: Written warranties made to the Illinois EPA are in addition to implied
warranties, and shall not limit the duties, obligations, rights and remedies otherwise available
under the law, nor shall warranty periods be interpreted as limitations on time in which the
Illinois EPA can enforce such other duties, obligations, rights, or remedies.

E. Rejection of Warranties: The Illinois EPA reserves the right to reject warranties and to limit
selections to products with warranties not in conflict with requirements of the contract
Documents.

F. Disclaimers and Limitations: Manufacturer's disclaimers and limitations on product warranties
do not relieve the Contractor of the warranty on the work that incorporates the products, nor does
it relieve suppliers, manufacturers and subcontractors required to countersign special warranties
with the Contractor.

1.05 DEFINITIONS

A. Standard Product Warranties are preprinted written warranties published by individual
manufacturers for particular products and are specifically endorsed by the manufacturer to the
Owner.

B. Special Warranties are written warranties required by or incorporated in the Contract Documents,
either to extend time limits provided by standard warranties or to provide greater rights for the
Illinois EPA.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED)

END OF SECTION
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SECTION 02050

DEMOLITION AND MODIFICATIONS

PARTI GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials, equipment and incidentals required and demolish, modify, remove
and dispose of work shown on the Drawings and as specified herein.

B. Included, but not limited to, are demolition, modifications and removal of existing materials,
equipment or work necessary to install the new work as shown on the Drawings and as specified
herein and to connect with existing work in approved manner.

C. Demolition, modifications and removals which may be specified under other Sections shall
conform to requirements of this Section.

D. Demolition and modifications include:

1. Removing and scrapping existing 50 ft x 40 ft steel framed, concrete block wall addition to
existing building.

2. Removing and scrapping existing 3 ton capacity overhead crane and crane runway.

3. Removing and scrapping existing concrete slab on grade and foundations.

4. Disconnecting and capping all utilities and sprinkler systems with addition.

E. Blasting and the use of explosives will not be permitted for any demolition work.

1.02 RELATED WORK

A. Summary of Work is included in Section 01010.

B. Submittals are included in Section 01300.

C. Construction Scheduling is included in Section 01311.

D. Site preparation is included in Division 2.

E. Excavation and Backfill is included in Section 02200.

F. Environmental Protection procedures are included in Section 01110.
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1.03 SUBMITTALS

A. Submit, in accordance with Section 01300, six copies of proposed methods and operations of
demolition of the structures and modifications prior to the start of work. Include in the schedule
the coordination of shutoff, capping and continuation of utility service as required.

B. Furnish a detailed sequence of demolition and removal work to ensure the uninterrupted progress
of the Property Owner's operations. Sequence shall be compatible with sequence of construction
and shutdown coordination requirements as specified in Section 01311.

C. Before commencing demolition work, all modifications necessary to bypass the affected structure
shall be completed. This includes the complete construction of the masonry wall located at the
common wall between the addition and the existing building. Actual work shall not begin until
the Illinois EPA has inspected and approved the modifications and authorized commencement of
the demolition work in writing.

1.04 JOB CONDITIONS

A. Protection

1. Execute the demolition and removal work to prevent damage or injury to structures,
occupants thereof and adjacent features which might result from falling debris or other
causes, and so as not to interfere with the use, and free and safe passage to and from
adjacent structures.

2. Closing or obstructing of roadways, sidewalks and passageways adjacent to the work by the
placement or storage of materials will not be permitted and all operations shall be conducted
with a minimum interference to traffic on these ways.

3. Erect and maintain barriers, lights, sidewalk sheds and other required protective devices.

B. Scheduling

1. Carry out operations so as to avoid interference with operations and work in the existing
facilities.

C. Notification

1. At least 48 hours prior to commencement of a demolition or removal, notify the Illinois
EPA in writing of proposed schedule thereof. Property Owner shall inspect the existing
equipment and to identify and mark those items which are to remain the property of the
Property Owner. No removals shall be started without the permission of the Illinois EPA.

D. Conditions of Structures

1. The Illinois EPA and the Engineer assume no responsibility for the actual condition of the
structures to be demolished or modified.
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2. Conditions existing at the time of inspection for bidding purposes will be maintained by the
Property Owner insofar as practicable. However, variations within a structure may occur
prior to the start of demolition work.

E. Repairs to Damage

1. Promptly repair damage caused to adjacent facilities by demolition operation when directed
by Illinois EPA and at no additional cost to the Illinois EPA. Repairs shall be made to a
condition at least equal to that which existed prior to construction.

F. Traffic Access

1. Conduct demolition and modification operations and the removal of equipment and debris
to ensure minimum interference with roads, streets, walks both on site and off site and to
ensure minimum interference with occupied or used facilities.

2. Special attention is directed towards maintaining safe and convenient access to the existing
facilities by plant personnel and plant associated vehicles.

3. Do not close or obstruct streets, walks or other occupied or used facilities without
permission from the Illinois EPA. Furnish alternate routes around closed or obstructed
traffic in access ways.

1.05 RULES AND REGULATIONS

A. The Building Code of the city of Rockford, IBC 2000, shall control the demolition, modification
or alteration of the existing buildings or structures.

B. No building or structure, or any part thereof, shall be demolished until an application has been
filed with the Building Inspector and a permit issued. The fee for this permit shall be the
Contractor's responsibility.

1.06 DISPOSAL OF MATERIAL

A. Salvageable material and equipment listed hereinafter shall become the property of the Property
Owner. Dismantle all such items to a size that can be readily handled and deliver them to a
designated storage area.

B. The following materials and items of equipment shall remain the property of the Property Owner
and stored where directed on the site. Any such material damaged due to improper handling will
not be accepted and the replacement value of the material deducted from the payment to the
Contractor.

1. All mechanical equipment (pumps, blowers, heaters, etc.).

C. All other material and items of equipment shall become the Contractor's property and must be
removed from the site.

D. The storage or sale of removed items on the site will not be allowed.
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PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION

3.01 GENERAL

A. All materials and equipment removed from existing work shall become the property of the
Contractor, except for those which the Property Owner has identified and marked for his use.
All materials and equipment marked by the Property Owner to remain shall be carefully
removed, so as not to be damaged, cleaned and stored on or adjacent to the site in a protected
place specified by the Illinois EPA or loaded onto trucks provided by the Property Owner.

B. Dispose of all demolition materials, equipment, debris and all other items not marked by the
Property Owner to remain, off the site and in conformance with all existing applicable laws and
regulations.

C. Pollution Controls

1. Use water sprinkling, temporary enclosures and other suitable methods to limit the amount
of dust and dirt rising and scattering in the air to the lowest practical level. Comply with
governing regulations pertaining to environmental protection.

a. Do not use water when it may create hazardous or objectionable conditions such as ice,
flooding and pollution.

b. Clean adjacent structures, facilities, and improvements of dust, dirt and debris caused
by demolition operations. Return adjacent areas to conditions existing prior to the start
of the work.

D. Building Demolition

1. Unless otherwise approved by Illinois EPA, proceed with demolition from the top of the
structure to the ground. Complete demolition work above each floor or tier before
disturbing supporting members of lower levels.

2. Demolish concrete and masonry in small sections.

3. Remove structural framing members and lower to ground by means of hoists, derricks, or
other suitable methods.

4. Break up and remove foundations and slabs-on-grade, unless otherwise shown to remain.

5. Locate demolition equipment throughout the structure and remove material so as to not
impose excessive loads to supporting walls, floors or framing.

3.02 STRUCTURAL REMOVALS

A. Remove structures to the lines and grades shown unless otherwise directed by the Illinois EPA.
Where no limits are shown, the limits shall be 4-in outside the item to be installed. The removal
of masonry beyond these limits shall be at the Contractor's expense and these excess removals
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shall be reconstructed to the satisfaction of the Illinois EPA with no additional compensation to
the Contractor.

B. All concrete, brick, tile, concrete block, roofing materials, reinforcement, structural or
miscellaneous metals, plaster, wire mesh and other items contained in or upon the structure shall
be removed and taken from the site, unless otherwise approved by the Illinois EPA. Demolished
items shall not be used in backfill adjacent to structures or in pipeline trenches.

C. After removal of parts or all of masonry walls, slabs and like work which tie into new work or
existing work, the point of junction shall be neatly repaired so as to leave only finished edges and
surface exposed.

3.03 MECHANICAL REMOVALS

A. Mechanical removals shall consist of dismantling and removing of piping, pumps, motors,
equipment and other appurtenances as specified, shown, or required for the completion of the
work. It shall include cutting, capping, and plugging as required, except that the cutting of
existing piping for the purpose of making connections thereto will be included under Division
15.

B. Existing process, water, chemical, gas, fuel oil, and other piping not required for the new work
shall be removed where shown or where it will interfere with new work. Piping not indicated to
be removed or which does not interfere with new work shall be removed to the nearest solid
support, capped and left in place. Chemical and fuel lines and tanks shall be purged and made
safe prior to removal or capping. Where piping that is to be removed passes through existing
walls, it shall be cut off and properly capped on each side of the wall.

C. When underground piping is to be altered or removed, the remaining piping shall be properly
capped. Abandoned underground piping may be left in place unless it interferes with new work
or is shown or specified to be removed.

D. Waste and vent piping shall be removed to points shown. Pipe shall be plugged with cleanouts
and plugs. Where vent stacks pass through an existing roof that is to remain, they shall be
removed and the hole in the roof properly patched and made watertight.

E. Any changes to potable water piping and other plumbing and heating system work shall be made
in conformance with all applicable codes and under the same requirements as other underground
piping. All portions of the potable water system that have been altered or opened shall be
pressure tested and disinfected in accordance with Section [01445] and local codes. Other
plumbing piping and heating piping shall be pressure tested only.

3.04 ELECTRICAL REMOVALS

A. Electrical removals shall consist of the removal of existing transformers, distribution
switchboards, control panels, motors, conduits and wires, poles and overhead wiring,
panelboards, lighting fixtures and miscellaneous electrical equipment all as shown on the
Drawings, specified herein, or required to perform the work.
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B. All existing electrical equipment and fixtures to be removed shall be removed with such care as
may be required to prevent unnecessary damage, to keep existing systems in operation and to
maintain the integrity of the grounding systems.

C. Conduits and wires shall be abandoned or removed where shown. All wires in abandoned
conduits shall be removed, salvaged and stored. Abandoned conduits concealed in floor or
ceiling slabs or in walls, shall be cut flush with the slab or wall at the point of entrance. The
conduits shall be suitable plugged and the area repaired in a flush, smooth and approved manner.
Exposed conduits and their supports shall be disassembled and removed from the site. Repair all
areas of work to prevent rust spots on exposed surfaces.

D. Where shown or otherwise required, wiring in the underground duct system shall be removed.
All such wiring shall be salvaged and stored as specified. Verify the function of all wiring
before disconnection and removing it. Ducts which are not to be reused shall be plugged where
they enter buildings and made watertight.

E. Where shown, direct-burial cable shall be abandoned. Such cable shall be disconnected at both
ends of the run. Where it enters a building or structure the cable shall be cut back to the point of
entrance. All opening in buildings for entrance of abandoned direct-burial cable shall be patched
and made watertight.

F. Poles and overhead wiring shall be abandoned as shown and specified. Existing substation and
poles owned by the power company will be removed by the power company. Poles not owned
by the power company shall be completely removed from the site. The overhead wires shall be
salvaged and stored. Perform this work after the proposed service has been completed and
energized, and in accordance with the approved schedule.

G. Lighting fixtures shall be removed or relocated as shown. Fixtures not relocated shall be
removed from the site. Relocated fixtures shall be carefully removed from their present location
and rehung where shown.

H. Wall switches, receptacles, starters and other miscellaneous electrical equipment, shall be
removed and disposed of off the site as required. Care shall be taken in removing all equipment
so as to minimize damage to architectural and structural members. Any damage incurred shall be
repaired.

3.05 CLEAN-UP

A. Remove from the site all debris resulting from the demolition operations as it accumulates. Upon
completion of the work, all materials, equipment, waste and debris of every sort shall be removed
and premises shall be left, clean, neat and orderly.

END OF SECTION
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SECTION 02113

CONTAMINATED SOIL EXCAVATION

PARTI GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials, equipment, and incidentals necessary to excavate, stockpile, track,
handle, perform analytical testing, and provide temporary storage for 6,750 tons of
contaminated soil; transport and disposal of fluids and solids generated during decontamination
of vehicles and personnel; and treatment and discharge of water collected during dewatering as
part of this Work.

B. This section only details the extent of soil contamination and the excavation and stockpiling
procedures as they relate to the contaminated soil. All other excavation procedures are
provided in Section 02200.

C. The approximate horizontal and vertical limits of contaminated soil are shown on Drawing C-5.
The limits were delineated based on analysis of soil samples obtained from soil borings listed

in Table 1 below. Sampling test results and soil boring logs for the project are available for
review.

TABLE 1

SUMMARY OF SOIL SAMPLE ANALYSIS RESULTS

Sampling
Location

Units :

Sample
Depth:

1,1,1-TCA

1,1,2-TCA

1,1-DCE

CARBON
TET

PCE

TCE

GP-301

ug/Kg

14' to
16'

140000

230

23000

8400

220

360

GP-302

ug/Kg

28' to
30'

17

ND

ND

ND

ND

ND

GP-303

ug/Kg

28' to
30'

4

ND

ND

ND

ND

ND

GP-304

ug/Kg

28' to
30'

27

ND

ND

ND

ND

ND

GP-304
(D)

ug/Kg

28' to 30

40

ND

ND

ND

ND

ND

GP-305

ug/Kg

28' to
30'

26

ND

ND

ND

ND

ND

SB4-202

ug/Kg

28' to 30'

510000

ND

ND

ND

ND

ND

SB4-1

ug/Kg

20' to
22'

ND

ND

ND

ND

ND

ND

SB4-1

ug/Kg

30' to 32'

360000

<2800

<2800

<2800

<2800

<2800

SB4-5

ug/Kg

25 'to
27'

6

ND

ND

ND

ND

ND

SB4-5

ug/Kg

30' to
32'

190000

<14000

<14000

<14000

<14000

<14000

ND = Not present at reported detection limit

Area 4RD
SE Rockford Superfund Site, FLS-1302

Section 02113 - Contaminated Soil Excavation
Page 1 of 8



P:\1681IEPA\SE_Rockford\Remedial Design\Area 4\Design\90%\Div 2\02113.doc
September 13,2004

1.02 SUMMARY OF WORK

A. Excavate and stockpile contaminated soil from within the excavation area.

B. Prevent exposure to volatile organic compounds from soils through covering the excavation
area, limiting the open area of excavation by excavating the area in four parts and covering
stockpiled contaminated soils.

C. Backfilling of excavation area using treated soil after confirmation that treated soil meets
remediation goals.

1.03 RELATED WORK

A. Safety, Health and Emergency Response Requirements are included in Section 01101.

B. Dewatering and Drainage is included in Section 02140.

C. Soldier Pile and Lagging is included in Section 02161.

D. Excavation and Backfilling is included in Section 02200.

E. Granular Fill Materials is included in Section 02230.

F. Erosion and Sedimentation Controls is included in Section 02270.

G. Miscellaneous Work and Clean-Up is included in Section 02901.

H. LTTD Treatment of contaminated soil is included in Section 13713.

1.04 REGULATORY REQUIREMENTS

A. The requirements for regulations, permits, and notification of Section 01101, Safety, Health
and Emergency Response Requirements, shall apply to the work of this Section.

B. The work of this Section shall be performed in accordance with all applicable Federal, State
and local regulations, laws, codes and ordinances governing the handling, transportation and
disposal of hazardous waste.

1.05 DEFINITIONS

A. Excavation Material - Soil, pavement, cobblestones, ballast, railroad ties, rocks, concrete pipes,
and miscellaneous structures and debris.

B. Contaminated Soil - Excavation material with levels of chlorinated VOCs greater than the
remediation goals provided below:

Area 4RD Section 02113 - Contaminated Soil Excavation
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Analytical Remediation
Parameter Goal (mg/kg)

1,1,1-Trichloroethane 9.118
1,1,2-Trichloroethane 0.02
1,1-Dichloroethylene 0.06
Carbon Tetrachloride 0.3
Tetrachloroethylene 0.06
Trichloroethylene 0.06

C. Clean Soil - Material determined by analytical results not to contain contaminants at levels
greater than the remediation goals.

D. Treated Soil - Contaminated soil that has been treated through the LTTD treatment system and
has met the remediation goals.

PART 2 MATERIALS

2.01 GENERAL

A. Provide all employees of the Contractor and the subcontractor(s) with personal protective
equipment and protective clothing consistent with the levels of protection for this work as
indicated in the Site Specific Hazardous Materials Health and Safety Plan - Section 01101.

B. Furnish all equipment, materials, pumps, and incidentals required to execute the work as
specified herein and in full compliance with all regulatory requirements.

2.02 HIGH DENSITY POLYETHYLENE (HOPE) LINING

A. The HDPE liner shall be manufactured of new, first-quality products designed and
manufactured specifically for the intended service of stockpile base and cover material.

B. The lining shall be manufactured a minimum 12-ft seamless width. Labels on the roll shall
identify the thickness, length, width, and manufacturer's mark number.

C. The HDPE lining shall have a thickness of 40 mils for stockpile base and 20 mils for cover of
stockpiled soils.

D. The material shall be U.V. resistant (black in color) and cold crack resistant to minus 40
degrees F.

PART 3 EXECUTION

3.01 GENERAL

A. Perform all contaminated soil excavation work in accordance with the Site Health and Safety
Plan as described in Section 01101, Safety, Health and Emergency Response Requirements.
Contaminated soil excavation work shall consist of but is not limited to utility trenches,
removal of obstructions, trench support systems, pre-trenching, excavations, and any incidental
soil work.

Area 4RD Section 02113 - Contaminated Soil Excavation
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B. All site health and safety controls shall be fully established and in operation prior to beginning
any excavation activities. Site controls shall include but not be limited to work zones properly
barricaded, decontamination facilities and all support equipment and supplies including
personal protective equipment. Commence air monitoring prior to beginning the contaminated
soil excavation. All site controls shall be reviewed by the Dlinois EPA in the field.

C. The contaminated soil excavation shall be located essentially as shown on the Drawings, and to
the grades and elevations indicated on the Drawings and set in the field by the Contractor or as
directed by the Dlinois EPA.

D. Field locate the limits of contamination as required. Provide all layout field data, including
ties, to the Dlinois EPA. Maintain all required field controls throughout the performance of the
work.

E. Soils excavated from the areas shown shall be separately stockpiled and treated as specified in
Section 02161.

F. Excavation of the above referenced area shall be in general accordance with the following
sequence:

1. Excavate and place all clean soils in the areas designated on Drawings C-3). The
excavation shall occur in four consequent steps as specified in Section 02161 and shown
on Drawing C-4.

2. Excavate and place contaminated soils in the area designated on Drawing C-3.

3. Contractor shall employ excavation methods that vertically and horizontally isolate clean
material from contaminated soils.

4. Backfill the open excavation area as directed by the Dlinois EPA as specified in Section
02200.

5. Complete backfilling the open excavation with LTTD treated soil that has met the
remediation goals and the physical characteristics requirements listed in this Section and
provided in Section 02200.

6. Perform steps 1 through 5 for each of the sections of the excavation.

G. The Contractor shall be responsible for the removal, transportation, and disposal of free
product or groundwater deemed contaminated by the Dlinois EPA if encountered in the
excavation. Methods to remove free product shall be governed by the quantity of free product.
Absorptive pads shall be used for smaller amounts of free product and if substantial quantities
are encountered and Dlinois EPA and the Engineer approve, a vacuum truck or similar
equipment shall be utilized for free product removal.

H. The excavation may include removing additional soils found to contain residual contamination
as directed by the Dlinois EPA based on post-excavation sampling and analyses described in
Paragraph 3.05 of this Section.

Area 4RD Section 02113 - Contaminated Soil Excavation
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I. Separate excavated contaminated soil based on the determination that the contaminated soil
could be from more than one source and by degree of contamination (i.e., visually
contaminated) or as directed by the Illinois EPA.

3.02 DEWATERING

A. A significant portion of the contaminated soil lies beneath the water table and groundwater
control activities will be conducted during excavation of the contaminated soil. The
groundwater control activities will be conducted as per Section 02140, Dewatering and
Drainage.

3.03 STORAGE OF EXCAVATED MATERIAL

A. Contaminated soil will be stockpiled as shown on Drawing C-3 and described in Sections
02161 and 02200.

B. Contaminated soil and the clean material will not be stockpiled together.

C. Treated soil will be stockpiled separately until it has met the remediation goals.

D. Excavated materials shall be placed on a base lined with 40 mil polyethylene and be completely
and securely covered with 20 mil polyethylene.

1. The stockpiles shall be tracked to provide complete data necessary to locate any stockpile
within the site. All Work necessary to coordinate stockpiling from placement to disposal
shall be included. Provide Illinois EPA with duplicate copies of all documentation at the
time of stockpiling.

2. The polyethylene shall be bermed around the edges to prevent any infiltration of
stormwater or ex-filtration of leachate. The berm height shall be a minimum of 12-in.

3. The polyethylene shall be adequately secured to prevent damage or loss by wind or other
weather elements.

E. Stockpiles shall be securely barricaded and clearly labeled.

F. Hay bales shall be placed around the stockpiles as per Section 02270.

3.04 MATERIAL TRACKING SYSTEM

A. Provide a tracking system to track all contaminated soil, clean material and treated soil as
determined by the Contractor's Soil Sampling Program.

1. The system shall track quantities, laboratory analysis, and storage of each material type.
The system shall be designed by the Contractor and shall be submitted to the Illinois EPA
for review and acceptance.

2. Provide to the Illinois EPA, on a daily basis, copies of field records documenting the
location of material and laboratory analysis data.

Area 4RD Section 02113 - Contaminated Soil Excavation
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3. Submit to the Illinois EPA for review, the soil tracking plan, including all proposed daily
log sheets.

3.05 SAMPLING OF POTENTIAL CONTAMINATED SOIL

A. Contaminated soil excavation shall also include additional soils as directed by the Illinois EPA
based on post-excavation confirmatory sampling and analysis.

B. Prior to conducting the soil sampling plan, submit the plan for review and acceptance by the
Illinois EPA and Engineer.

C. The soil sampling plan shall include detailed descriptions of the Contractor's proposed
sampling criteria and sampling locations. The soil sampling plan shall include a Quality
Assurance/Quality Control (QA/QC) program outlining the number of field blank, equipment
blank and duplicate samples for the sampling program. At a minimum, the number of each type
of QA/QC sample shall be 20 percent of the total number of soil samples collected from the
borings.

D. Qualifications of the Contractor's field personnel who will perform the soil sampling.

E. A description of the sampling and drilling equipment decontamination procedures that will
ensure sample cross contamination does not occur.

F. Name of the Certified Laboratory that will perform the laboratory analyses.

G. Analytical results of the Contractor's soil sampling plan shall be submitted to the Illinois EPA
within 24 hours of receipt. It shall be the Contractor's responsibility to expedite laboratory
analyses as required to meet the accepted construction schedule. Analytical data shall be kept
confidential, distributed only to the Dlinois EPA and Engineer.

H. Excavation within areas of concern will be discontinued until the area is properly delineated as
determined by the Illinois EPA and Engineer and all required submittals are received and
accepted.

I. Final delineation of the boundary between clean material with contaminant levels below the
remediation goals and contaminated soil with contaminant levels above the remediation goals
will be based on the results of the Contractor's soil sampling and shall be made by the Illinois
EPA.

J. Contractor shall take samples in such a manner as not to cause any cross-contamination. All
sampling equipment shall be decontaminated between collection of samples.

K. Additional post-excavation confirmatory sampling and analysis will be conducted by the
Contractor in the areas requiring additional excavation. Additional sampling and analysis will
be conducted as described above.

3.06 EQUIPMENT AND VEHICLE DECONTAMINATION

A. Design and construct a decontamination pad to be used to decontaminate equipment and
vehicles exiting from the contaminated soil area. The Contractor shall be responsible for the

Area 4RD Section 02113 - Contaminated Soil Excavation
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maintenance and operation of the decontamination station (decontamination pad and washdown
equipment) throughout the duration of the work activities. Provide a collection system for the
decontamination pad wash water. Collect all wash water resulting from the decontamination
process. At the completion of the project, the Contractor shall dismantle and properly dispose
of the decontamination pad and resulting contaminants.

B. The minimum design requirements of the decontamination pad are as follows:

1. Pad shall have adequate size to accommodate the width and length of the largest piece of
equipment that will be used in the exclusion zone as defined in Section 01101.

2. The pad shall be constructed of 60-mil HDPE geomembrane material and shall have a
minimum 12-in high supported containment berm around the perimeter.

3. Pad shall be sloped to a low point sump to allow for thorough collection of
decontamination water.

C. All decontamination water within the decontamination pad shall be collected and pumped to
the temporary dewatering treatment system. Decontamination water shall be treated on site to
meet the effluent discharge criteria and discharged into the Drainage Ditch (approval from
Illinois EPA required). Submit a decontamination water collection and disposal plan as part of
the Work Plan described in Section 01101.

D. The decontamination pad shall be removed and disposed of following the completion of Work.
The pad shall either be disposed of with other contaminated material or disposed of as
conventional rubble if the Contractor can substantiate, through analytical testing, that the debris
is not contaminated. Disposal of the debris shall only be allowed following the Illinois EPA's
review of a confirmatory sampling plan. Submit a decontamination pad disposal plan including
all proposed sampling and analysis.

END OF SECTION
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SECTION 02140

DEWATERING AND DRAINAGE

PARTI GENERAL

1.01 STATUTORY REQUIREMENTS

A. Obtain and pay for all permits required for temporary dewatering and drainage systems. (Note:
assume that treatment/discharge permits will be included in water handling/treatment/disposal
spec.)

B. Original permits shall be prominently displayed on the site prior to constructing dewatering and
drainage systems.

1.02 SCOPE OF WORK

A. Furnish, install, operate, monitor, maintain, and remove temporary dewatering and drainage
systems as required to lower and maintain groundwater levels at a sufficient depth below bottom
of excavation to allow excavation, post-excavation sampling/analysis, and
backfilling/compaction to occur in the dry. Prevent surface water runoff from entering or
accumulating in excavations.

B. Furnish the services of a licensed Professional Engineer registered in Illinois to prepare
dewatering and drainage system designs and submittals.

C. Collect, treat and properly dispose of all discharge water from dewatering and drainage systems
in accordance with State and local requirements and permits, and as approved by the Illinois
EPA.

D. Repair damage caused by dewatering and drainage system operations.

E. Remove temporary dewatering and drainage systems when no longer needed. Restore all
disturbed areas.

F. Furnish, install, monitor, maintain, and remove groundwater extraction and observation wells as
specified herein.

1.03 RELATED WORK

A. Submittals are included in Section 01300.

B. Safety, Health and Emergency Response Requirements are included in Section 01101.

C. Excavation and Backfilling are included in Section 02200.

D. Erosion and Sedimentation Controls is included in Section 02270.

E. Packaged Dewatering Treatment System is included in Section 13713.
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F. Observation Well Construction is included in Section 02141.

G. Miscellaneous Work and Cleanup is included in Section 02901.

1.04 SUBMTTTALS

A. Submit, in accordance with Section 01300, the temporary dewatering and drainage system
designs. Dewatering and drainage system designs shall be prepared by a licensed Professional
Engineer, registered in Illinois, having a minimum of 5 years of professional experience in the
design and construction of dewatering and drainage systems. The submittal will be for
information only. The Contractor shall be responsible for adequacy and safety of construction
means, methods and techniques.

B. All procedures shall conform to the State of Illinois Water Well Standards and Title 77: Public
Health Chapter I: Department Of Public Health Part 920 Illinois Water Well Construction Code.

1.05 REFERENCE STANDARDS

A. American Water Works Association (AWWA)

1. AWWA A100 - Water Wells

B. American Society for Testing and Materials (ASTM)

1. ASTM C150 - Standard Specification for Portland Cement

2. ASTM D1784 - Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds
and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.

3. ASTM D653 - Standard Terminology Relating to Soil, Rock and Contained Fluids.

4. ASTM D1586 - Standard Test Method of Penetration Test and Split-Barrel Sampling of
Soils

C. The latest Federal, State and local regulations.

D. All procedures shall conform to the State of Illinois Water Well Standards and Title 77: Public
Health Chapter I: Department Of Public Health Part 920 Illinois Water Well Construction Code.

E. It shall be the responsibility of the Contractor to become familiar and comply with the rules and
regulations. When no reference is made to a code, standard, or specification, the standard
specifications of the ASTM, the ANSI, the ASME, the IEEE, or the NEMA shall govern.

F. Where reference is made to one of the above standards, the revision in effect at the time of bid
opening shall apply.

1.06 QUALITY ASSURANCE Not Used.

1.07 SYSTEM DESCRIPTION
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A. The dewatering system will consist of a minimum of six deep, groundwater extraction wells
installed outside of the perimeter of the excavation area. A minimum of three observation
monitoring wells will be installed within the excavation area. Power, pumps, valves, and piping
that are suitable for the application shall be selected by the Contractor. Contractor shall propose
method to measure the total volume of water pumped.

1.08 DELIVERY, STORAGE AND HANDLING Not Used.

1.09 PROJECT/SITE REQUIREMENTS

A. Dewatering is necessary to allow soil excavation to a depth of approximately 37 feet below
ground surface. The static depth to groundwater may vary seasonally, but typically is
approximately 29 feet below grade. Contractor shall design the dewatering system to dewater the
soil to a depth of approximately five feet below the excavation, or approximately 42 feet below
grade. The dewatering system shall be capable of pumping and conveying to the storage or
treatment system a peak flow of 120 gallons per minute.

B. Soil at the site ranges from fine to coarse sand to fine gravel. The hydraulic conductivity is
expected to be typical for the soil type. Soil boring logs are provided at the end of this Section
for the Contractor's use in designing the dewatering system.

C. Groundwater at the site is contaminated with volatile organic chemicals (VOCs) and will require
treatment prior to discharge. Groundwater chemistry data are included in Section 13905.

1.10 MAINTENANCE

A. Contractor shall maintain the dewatering system so it can be operated continuously throughout
the project. Contractor shall have spare equipment available to replace equipment that is unable
to achieve the project objectives. Contractor shall be prepared to rectify mineral precipitation
within the dewatering system components.

1.11 WARRANTY - Not Used.

1.12 DEFINITIONS

A. Where the phrase "in-the-dry" is used in this Section, it shall be defined as in-situ soil moisture
content of no more than two percentage points above the optimum moisture content for that soil.

PART 2 PRODUCTS

2.01 MATERIALS

A. Groundwater extraction wells shall be constructed of minimum 4-inch diameter, Schedule 40
PVC, with machine slotted or continuous wound screen. Groundwater extraction well screens
shall be a minimum length of 15-feet and extend to a minimum depth of 55 feet below grade.
Each well shall include a 5-foot sump at the bottom of the screen which will extend to a
minimum depth of 65 feet below grade.
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B. Each groundwater observation well shall consist of a screen, casing, and cap. Casing shall be
minimum 1-inch diameter Schedule 40 PVC pipe, with machine slotted PVC wellpoints.
Wellpoint slot size shall be 0.010-inches.

C. Piping, pumping equipment and all other materials required to provide dewatering of excavations
shall be suitable for the intended purpose. Standby pumping units shall be maintained at the site
to be used in case of failure of the normal pumping units. Contractor shall ensure that the
proposed pumps fit inside the casing and screen of groundwater extraction wells.

PART 3 EXECUTION

3.01 GENERAL

A. Control surface water and groundwater such that excavation to final grade and subsequent
backfilling and compaction is made in-the-dry, and bearing soils are maintained undisturbed.
Prevent softening, or instability of, or disturbance to, the subgrade due to water seepage.

B. Provide protection for adjacent structures during dewatering.

3.02 SURFACE WATER CONTROL

A. Control surface water runoff to prevent flow into excavations. Provide temporary measures such
as dikes, ditches and sumps as needed or as directed by the Illinois EPA.

3.03 EXCAVATION DEWATERING

A. Provide and maintain adequate equipment and facilities to keep excavations in-the-dry, so as to
maintain an undisturbed subgrade condition throughout construction below grade, including
during post-excavation sampling and analysis and backfill and fill placement.

B. Collect or divert precipitation or surface runoff around the perimeter of the excavation to
maintain in-the-dry conditions.

C. Dewatering and drainage operations shall at all times be conducted in such a manner as to
preserve the natural undisturbed bearing capacity of the subgrade at the bottom of the excavation.
If the subgrade becomes disturbed for any reason, the unsuitable subgrade material shall be
removed and replaced with compacted granular fill, or other material approved by the Illinois
EPA to restore the bearing capacity of the subgrade to its original undisturbed condition.

D. Dewatering and drainage operations shall be conducted in a manner that does not cause loss of
ground or disturbance to the soil that supports overlying or adjacent structures.

3.04 HANDLING, TREATMENT, AND DISPOSAL OF WATER

A. All water discharged from temporary dewatering and drainage systems shall be handled, treated,
and disposed as specified in Sections 13713 and 13907. Contractor shall obtain all permits
necessary to comply with applicable regulations regarding handling, treatment and disposal of
the water. Existing or new sanitary sewer systems shall not be used to dispose of drainage unless
the written permission of the utility or Owner is obtained.
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3.05 GROUNDWATER EXTRACTION WELLS

A. Groundwater extraction wells shall be installed to dewater the soil during construction. A
minimum of six extraction wells shall be installed around the exterior perimeter of the excavation
at locations approved by the Illinois EPA. Wells shall be designed, installed, and developed in
such a manner as to provide effective dewatering of the excavation areas.

B. Each extraction well shall be installed in a borehole extending to a depth of at least 60-feet below
grade. The annular space surrounding the screen shall be appropriately sand packed using
bagged silica sand material, as approved by the Illinois EPA.

C. Contractor shall develop each extraction well to remove fine soil particles from the aquifer near
the well screen and to maximize the efficiency of the wells.

D. Maintain extraction wells until construction is complete and excavations are backfilled.

3.06 GROUNDWATER OBSERVATION WELLS

A. Groundwater observation wells shall be installed for monitoring groundwater levels during
construction. A minimum of three wells shall be installed at locations approved by the Illinois
EPA. Wells shall be designed and installed in such a manner as to provide an accurate and
reliable indication of groundwater levels within the excavation.

B. Each observation well shall be installed in a borehole extending at least 10-feet below the bottom
elevation of the excavation. The annular space surrounding the screen shall be appropriately
sand packed using native or bagged material, as approved by the Illinois EPA. The top of the
well shall have a cap to prevent entrance of surface water.

C. Maintain observation wells until construction is complete and excavations are backfilled.
Observe and record daily the groundwater elevation in each well. Furnish measurements daily to
the Illinois EPA. Periodically verify observation well accuracy by adding water to the well and
recording the drop in level from the time the water was added. Redevelop plugged observation
wells to maintain accuracy and reliability of groundwater level indication as needed or directed
by Illinois EPA.

END OF SECTION
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SECTION 02141

OBSERVATION WELL CONSTRUCTION

PART 1 GENERAL

1.01 SCOPE OF WORK

A. The work described in this Section includes the installation of a minimum of three observation
wells specified herein, including but not limited to drilling, construction, sampling, casing,
grouting, and developing 2-inch wells for collection of water level data. The observation wells
will be 50 ft deep with 10 ft screen. All methods and materials used shall be in accordance with
the "Illinois EPA Technical Guidance Manual for Ground Water Monitoring".

B. The Contractor shall do all work and furnish all labor, material, equipment, fuel, lubricants, etc.,
necessary to complete the observation wells in the manner specified. The work to be completed
shall not be limited to the exact extent described in the specifications, but shall include all
incidental work necessary and customary for completion of the project.

C. The location of the observation wells to be drilled is shown on the Drawings. The exact
locations will be staked by the Contractor and approved by the Illinois EPA. The Contractor shall
be responsible as required; for the movement of his drilling equipment on and off the site and
shall take all necessary measures to minimize damage to property.

D. The borings shall be drilled by 4-inch I.D. hollow-stem augers. Split spoon samples shall be
collected by standard penetration techniques in auger holes.

1.02 RELATED WORK

A. Safety Health and Emergency Response Requirements are included in Section 01101.

B. Submittals are included in Section 01300.

C. Groundwater extraction wells are included in Section 02140.

D. Well Abandonment is included in Section 02142.

E. Soldier Pile and Lagging is included in Section 02161

F. Excavation and Backfilling are included in Section 02200.

1.03 SUBMITTALS

A. The Drillers log shall be submitted to the Illinois EPA and Engineer and provided to all
appropriate regulatory agencies.

B. Samples of formation material will be furnished to the Illinois EPA and Engineer as directed.

C. Contractor shall supply the Illinois EPA and Engineer with copies of all reports permits, etc.

Area 4RD Section 02141 - Observation Well Construction
SE Rockford Superfund Site, FLS-1302 Page 1 of 10



P:\1681IEPA\SE_Rockford\Remedia] DesignVArea 4\Design\90%\Div 2\02141-SE ROCKFORD-Observation Wells.doc
September 13, 2004

D. Contractor shall submit "as-built" drawings of wells. The drawings shall include, but not limited
to:

1. Size, placement and slot size of screen.

2. Size, placement of sand pack, if applicable.

3. Size, placement of grouting and sealing of casing.

E. The Contractor shall provide shop drawings of all installations and shall provide shop drawings
of the waterproof lockable casing caps.

1.04 REFERENCE STANDARDS

A. American Water Works Association (AWWA)

1. AWWA A100 - Water Wells

B. American Society for Testing and Materials (ASTM)

1. ASTM C150 - Standard Specification for Portland Cement

2. ASTM D1784 - Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds
and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.

3. ASTM D653 - Standard Terminology Relating to Soil, Rock and Contained Fluids.

4. ASTM D1586 - Standard Test Method of Penetration Test and Split-Barrel Sampling of
Soils

C. The latest Federal, State and local regulations.

D. All procedures shall conform to the State of Illinois Water Well Standards and Title 77: Public
Health Chapter I: Department Of Public Health Part 920 Illinois Water Well Construction Code.

E. It shall be the responsibility of the Contractor to become familiar and comply with the rules and
regulations. When no reference is made to a code, standard, or specification, the standard
specifications of the ASTM, the ANSI, the ASME, the IEEE, or the NEMA shall govern.

F. Where reference is made to one of the above standards, the revision in effect at the time of bid
opening shall apply.

1.05 QUALITY ASSURANCE

A. The Contractor shall be a registered well driller in the State of Illinois, by the Illinois Department
of Health and shall be in compliance with all State and local regulations. The well contractor
shall have constructed not less than 10 similar wells within the past two years, and shall maintain
at least one full time crew specializing in construction, repair, and rehabilitation of such wells.
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B. The equipment used for the work shall be in first class condition, and be of a size and capacity as
required to do the work properly and expeditiously. The Illinois EPA and Engineer reserves the
right to order equipment removed from the job site if it does not conform to these requirements,
and to require the Contractor to furnish equipment suitable for the work.

C. Only approved, uncontaminated, potable quality water shall be utilized for drilling purposes.

1.06 PERMITS

A. Be responsible for obtaining any Federal, State, or local permits required for constructing the
wells or clearing the drilling sites for work or access. Do not perform any work on the wells until
these permits are obtained.

B. Furnish separate copies of all permits to the Illinois EPA as the permits are received. Copies of
all permits shall be furnished to the Illinois EPA prior to well drilling activities.

1.07 NOTIFICATION

A. Notify the Illinois EPA in writing as to the number of drilling rigs and personnel to be used on
the project. Any change in the number of rigs and personnel shall require written notification to
the Illinois EPA, 48 hours prior to the change.

B. Notify the Illinois EPA in writing, 10 days prior to the commencement of drilling activities.

C. Notify the Illinois EPA 24 hours prior to the start of any well construction activities.

D. No work shall be performed without completing the notification requirements specified above.

E. Notify the Illinois EPA of any anticipated temporary shutdowns.

1.08 DELIVERY, STORAGE AND HANDLING

A. The Contractor shall be responsible for the delivery, storage, and handling of all products.

B. All materials shall be neatly stored at the site and maintained in "as manufactured" condition. All
parts and materials shall be properly protected so that no damage, deterioration, or contamination
occurs from time of shipment until installation is completed.

C. If, in the opinion of the Illinois EPA, parts and materials are damaged, deteriorated, or
contaminated before acceptance of the wells, the material will be rejected. Replace the parts and
materials at no additional cost to the Illinois EPA.

1.09 WELL ACCEPTANCE CRITERIA

A. Each extraction well shall be developed until, in the opinion of the Illinois EPA:

1. The well is completely free of drilling fluids.

2. The water no longer is turbid during development.
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3. The well is substantially free of sand.

4. The well is in conformance with AWWA and EPA Standards.

5. The well is structurally sound.

B. All boreholes shall be constructed and casing installed plumb and true to line. The depth of
anticipated finished wells depth will be 50-ft. If, in the opinion of the Illinois EPA, a well might
be out of plumb or alignment, it shall be tested at the Contractor's expense in accordance with
AWWA A100, Sections 1-6.2 and 1-6.3.

C. All casing, screens, grout, and gravel packs shall be set to depths as selected by the Illinois EPA
or his representative.

D. Payment for a well will not be given if failure to meet all above requirements.

PART 2 PRODUCTS

2.01 EQUIPMENT

A. The Contractor shall have equipment of adequate size and reliability for proper and timely
execution of drilling and sampling and installation of screens and riser pipe as may be required.
The equipment must include, but not limited to:

1. Hollow stem auger rig

2. Split spoon sampler

3. Rods

4. 140 pound hammer

5. Grout pump

6. Tremie pipe

7. Appropriately sized mixing tank

8. Mobile water tank (on truck or trailer) separate from drilling rig.

The Illinois EPA will have the right to order equipment off the job if it cannot perform the work
specified.

B. Pressure Transducers and Dataloggers. The Contractor shall provide pressure transducers and
dataloggers for installation in observation wells as shown on the Drawings. Equipment shall be
Advanced Model MiniTrolls manufactured by In-Situ, Inc. Pressure sensors shall be 30 psi.
Cables shall be polyethylene, vented, Quick-Connect cables and cable lengths are to be 50 feet.
A four-inch Well Dock will be required for each miniTroll. No communications accessories will
be required.
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2.02 MATERIALS, PRODUCTS

A. Screen - The screen shall be a 2-inch diameter slotted, Schedule 40, PVC plastic screen with
Triloc flush joint ends with o-ring seals as produced by Brainard Kilman or approved equal.
Well screen shall be .020 inch slot and furnished in five foot long sections. The bottom plug
shall be threaded and shall withstand all installation and well development pressures without
becoming dislodged or damaged.

B. Riser Pipe - The riser pipe shall be 2-inch diameter Schedule 40 PVC which meets or exceeds
ASTM standards D2665md D1784 with flush joint ends with o-ring seals as produced by
Brainard Kilman or approved equal. Glued or riveted joints of any type will not be permitted.
Riser pipe shall be provided in 5 feet and 10 feet sections.

C. Drilling Fluid - Drilling fluids of any type other than clean, potable water will not be permitted.
Water from an approved source may be used to control heaving sand and wash out augers prior
to well installation.

D. Sand Pack - Sand pack for placement around the well screen when required shall be 95%
siliceous material of hard durable particles, washed and screened and equivalent to Parry No. 4
or approved equal. Sand pack shall be disinfected prior to or during placement.

E. Sealing Materials - Only bentonite will be accepted as sealing materials. Bentonite shall lean
clay materials containing at least 85% of the mineral montmorillonite which meet American
Petroleum Institute specification standard 13-A (1985). The bentonite slurry shall be a mixture
of bentonite and water with a concentration of not less than 1.5 pounds of bentonite for each
gallon of water.

F. Guard Pipe - A 4-inch square anodized aluminum guard pipe with locking lid will be installed
and set in 3 feet of concrete. The protector will be positioned with a 4-inch clearance above the
top of the 2-inch riser and cement will be placed in the annular space between the riser and guard
pipe up to land surface. Pea gravel will be placed above the cement within 2 inches of the top of
the riser pipe and a drain hole will be drilled in the guard pipe at the base of the pea gravel for
drainage.

PART 3 EXECUTION

3.01 DRILLING

A. Work shall be supervised by at least one experienced and professional driller at all times. The
Illinois EPA may suspend work when observing work not being properly supervised or not being
completed with proper workmanship.

B. The Contractor shall provide the Illinois EPA with a schedule of the installation. The Contractor
shall notify the Illinois EPA daily of proposed drilling activity.

C. All drilling equipment and materials shall be steam-cleaned prior to move-in to prevent
contamination of the aquifer.

D. At all times during the progress of the work, the Contractor shall protect the hole in such a
manner to effectively prevent tampering with the hole contamination, or the entrance of foreign

Area 4RD Section 02141 - Observation Well Construction
SE Rockford Superfund Site, FLS-1302 Page 5 of 10



P:\1681IEPA\SE_Rockford\Remedial DesigrAArea 4\Design\90%\Div 2N0214I-SE ROCKFORD-Observation Wells.doc
September 13,2004

matter into the well. If damage occurs requiring time for cleanout or correction such work shall
be performed at no additional cost to the Illinois EPA.

E. The drilling shall be through sand, gravel, silt and clay to depths as directed by the Illinois EPA.
The hollow stems shall be kept free of drilling debris or cleaned out prior to collection of each
sample. This will be required to insure the sample interval is natural in origin at the end of the
bit.

3.02 FORMATION SAMPLING

A. Formation samples shall be collected every 5 feet and at any pronounced change of formation.
The split spoon sampler shall be driven 18 inches vertically into the undisturbed formation at the
bottom of the augers with blow counts every 6 inches counted and recorded. The sampler will be
returned to the surface and opened for inspection without allowing material to escape from either
end of the sampler so natural features of stratification and sorting can be described. No sample
recovery of less than 50 percent will be accepted. The Contractor shall provide and use standard
traps or other devices to insure acceptable sample recovery. The Contractor shall provide and
use standard traps or other devices to insure acceptable sample recovery. The Contractor is
responsible to insure a sufficient supply of water is on hand to control heaving sand should such
a condition be encountered. Sampling techniques shall meet the Illinois EPA's approval.

B. Representative samples of the material contained in the sampler will be selected and sealed in 8
ounce moisture proof containers for possible grain size analysis and future reference.

C. Immediately after retrieval, formation samples shall be placed in approved containers, securely
closed to avoid spillage and contamination. The containers shall be clearly labeled with the
following information:

1. Well location.

2. Well number.

3. Depth of sample.

4. Date.

5. Time.

D. The Contractor shall be responsible for the safe storage of formation samples until such time as
the samples are accepted by the Illinois EPA. Time, place and delivery shall be specified by the
Illinois EPA. The Contractor shall be responsible for shipping and delivery of samples.

3.03 DRILLER'S LOG

A. During the drilling of the well(s) the Contractor shall prepare and keep a complete log setting
forth the following:

1. The reference point for all depth measurements.

2. The depth at which each change of formation occurs.
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3. The depth at which each stratum is encountered.

4. The thickness of each stratum.

5. The identification of the material of which each stratum is composed, such as:

a. Clay.

b. Sand or silt.

c. Sand and gravel - indicate whether gravel is loose, tight, angular, smooth, color,
approximate size.

d. Cemented formation - indicate whether grains have natural cementing material and
type.

6. The depth at which each formation sample was taken.

7. Blow counts per 6 inches of penetration.

8. Amount of sample recovery in inches.

9. The depth to the static water level and changes in static water level with well depth,
reported at least daily.

10. Total depth of completed well.

11. Any pertinent information of any lost drilling tools or drilling materials.

3.04 INSTALLATION

A. Stabilizing the Hole - A stable well hole shall be constructed prior to attempting to install the
well screen. If the well hole tends to cave or "blow out" the Contractor shall take steps to
stabilize the well hole before attempting installation of the well screen. Well holes which are not
plumb or are partially obstructed shall be corrected prior to attempting the installations described
herein. Jetting or driving the well screen shall not be permitted. If necessary material may be
removed from the augers by drilling or washing out the material with a roller bit.

B. Handling the Well Screen and Riser - The workmen shall take all necessary precautions to assure
grease, oil or other contaminants do not contact the well screen. The workmen handling the well
screen shall wear a new pair of cotton gloves while handling the well screen. Male threaded part
of each joint shall be wrapped with Teflon tape. Joints shall be tightened by hand; however, if
necessary, clean pipe of chain wrenches may be utilized. The well screen and riser shall be
ballasted to counteract the tendency to float in the well hole by slowly allowing the pipe to fill
through the screen. Preferably water shall not be added, but the riser shall be slowly pushed into
the water in the well hole with chains as additional sections of riser are added to the string.

C. Setting the Well Screen - The screen and riser shall be lowered to the predetermined level in the
hole and held in place until the sand pack is placed and the augers are withdrawn or natural

Area 4RD Section 02141 - Observation Well Construction
SE Rockford Superfund Site, FLS-1302 Page 7 of 10



P:\1681IEPA\SE_Rockford\Remedial Design\Area 4\Design\90%\Div 2\02141-SE ROCKFORD-Observation Wells.doc
September 13, 2004

formation collapses around the screen. The riser shall extend above grade 2 feet and be capped
so sand pack or grout does not fall into the inside of the well.

D. Placement of Sand Pack - Sandpack material as specified shall be placed by slowly pouring it
into the annular space between the augers and riser pipe after the screen is centered in the hole.
Frequent depth sounding shall be accomplished as pack is placed and the augers are withdrawn.
The gravel pack or natural fill-in shall extend at least 5 feet above the top of the screen.

E. Grouting the Annular Space - A heavy bentonite slurry consisting of pure bentonite mixed with
about one gallon of water to 1.5 pounds of bentonite will be pumped to the bottom of the annular
space through a side discharge tremie pipe. The grout will be mixed by circulating it through a
grout pump until it is consistent and free of lumps. Prior to mixing, the tremie pipe will be
inserted into the annular space between the 4-inch monitoring well casing and the auger. The top
of the tremie will be equipped with a fitting that will enable a quick connection of the grout hose
to the tremie pipe. Grout will be injected under pressure to displace water from the level above
the seal and will be continued until clean grout flows from the top of the hole. The augers will
be pulled back while the tremie pipe is still in the hole so that more grout can be added as the
level sinks due to auger removal. The tremie pipe may be raised part way up the grout column to
reduce pumping pressure, but will not be raised above the level of grout in the annulus. Grout
will be placed to the bottom of the guard pipe as directed by the Illinois EPA.

F. Placement of Guard Pipe - When installed, guard pipes will be placed after grout has settled at
least overnight in the borehole. The guard pipe shall be positioned and maintained plumb with
temporary braces as required until concrete is set. A 4-inch clearance between the top of the riser
and guard pipe lid shall be maintained. Cement shall be mixed and placed around the outside of
the guard pipe and sloped away for drainage. Special care will be taken to ensure that the cement
inside and outside of the guard pipe is at the same level so that water cannot accumulate inside
the guard pipe below the weep hole.

3.05 WELL DEVELOPMENT

A. The wells will be developed with air, air surging or pumping until the water runs clean. Wells
will be slugged with water to insure they are hydraulically connected to the aquifer. On
completion of development, the well shall be sounded. Any and all material at the bottom of the
screen shall be removed.

3.06 DECONTAMINATION

A. Equipment - The condition of the rig and support equipment shall be such that contamination
does not take place. Leaking seals or leaking tanks containing anything other than water will not
be permitted. All equipment shall be steam cleaned prior to arriving at the site. While on site
general cleanliness shall be maintained during drilling and servicing equipment so as not to
introduce potential contaminants into the borehole or well installation, to the satisfaction of the
Illinois EPA.

B. Materials - Only new materials that have been certified clean by the manufacturer shall be used
in down hole installations. Only bagged bentonite, sand and cement shall be used. The Illinois
EPA may reject any material or require it to be steam-cleaned if it comes in contact with fuel or
lubricants or otherwise becomes contaminated.
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3.07 TECHNICAL DATA

A. Within five (5) days after completion of the installation, the Contractor shall provide to the
Illinois EPA the following:

1. Formation samples.

2. Driller's log.

3. Physical details of the well construction with all pertinent dimensions.

3.08 WELL ABANDONMENT

A. Following completion of excavation all groundwater observation wells shall be abandoned in
accordance to Specifications in Section 02142.

END OF SECTION
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SECTION 02142

WELL ABANDONMENT

PARTI GENERAL

1.01 SCOPE OF WORK

A. The work described in this Section includes the work necessary to abandon all groundwater
extraction wells and observation wells upon successful completion of excavation and backfill as
included in Sections 02200 and 02161.

B. The Contractor shall do all work and furnish all labor, material, equipment, fuel, lubricants, etc.
necessary to complete the abandonment of wells in the manner specified. The work to be
completed shall not be limited to the exact extent described in the specifications, but shall
include all incidental work necessary and customary for completion of the project.

C. The location of observation wells to be abandoned is shown on Contract Drawings. The
groundwater extraction wells location and layout shall be presented in the shop drawings
submittal in accordance with Specifications in Section 02140. The Contractor shall be
responsible as required for the movement of his equipment on and off the site and shall remove
all of the materials extracted during well abandonment, restoring the site to its original condition
to the extent possible.

1.02 RELATED WORK

A. Submittals are included in Section 01300.

B. Groundwater Extraction Wells are included in Section 02140.

C. Observation Wells are included in Section 02141.

D. Excavation and Backfilling are included in Section 02200.

1.03 SUBMITTALS

A. A copy of the well sealing report required by Part 77 of the Illinois Administrative Code, Section
920.120 shall be submitted to the Illinois Department of Public Health, Division of
Environmental Health, a copy submitted to the Winnebago County Health Department, and a
copy furnished to the Owner within 30 days after completion of the work.

1.04 REFERENCE STANDARDS

A. American Water Works Association (AWWA)

1. AWWA A100 - Water Wells

B. American Society for Testing and Materials (ASTM)
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1. ASTM C150 - Standard Specification for Portland Cement

C. The latest Federal, State and local regulations.

D. All procedures shall conform to the State of Illinois Water Well Standards and Title 77: Public
Health Chapter I: Department Of Public Health Part 920 Illinois Water Well Construction Code.

E. It shall be the responsibility of the Contractor to become familiar and comply with the rules and
regulations. When no reference is made to a code, standard, or specification, the standard
specifications of the ASTM, the ANSI, the ASME, the IEEE, or the NEMA shall govern.

F. Where reference is made to one of the above standards, the revision in effect at the time of bid
opening shall apply.

1.05 QUALITY ASSURANCE

A. The Contractor shall be a registered well driller in the State of Illinois, by the Illinois Department
of Health, and shall be in compliance with all State and local regulations.

B. The equipment used for the work shall be in first class condition, and be of a size and capacity as
required to do the work properly and expeditiously. The Illinois EPA reserves the right to order
equipment removed from the job site if it does not conform to these requirements, and to require
the Contractor to furnish equipment suitable for the work.

1.06 DELIVERY, HANDLING, STORAGE

A. All materials shall be neatly stored at the site and maintained in "as manufactured" condition.

PART 2 PRODUCTS

2.01 EQUIPMENT

A. The Contractor shall have equipment of adequate size and reliability for proper and timely
execution of the work. A cable tool rig will be required to abandon steel cased groundwater
extraction wells and a hollow-stem auger rig will be required for overdrilling 2-inch wells.

2.02 MATERIALS

A. Neat cement grout shall conform to ASTM C150 and be mixed with not more than 6 gallons of
potable water per sack of cement and contain not more than 5 percent by weight of bentonite
additive.

B. Bentonite grout shall contain at least 85 percent montmorillonite meeting API Standard 13-A.
The slurry shall contain a mixture of bentonite and potable water with not less than 1.5 pounds of
bentonite per gallon of water.

C. Coarse grade bentonite, also referred to as crushed or chip bentonite (Hole Plug) shall have
particles sized from 3/8 to 3/4 inch so as to freely fall through a column of water without
bridging in a borehole.
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PART 3 EXECUTION

3.01 WELL ABANDONMENT - STEEL CASED WELLS

A. After disinfecting the well, the casing shall be pulled up and the well shall then be pressure
grouted with bentonite or cement slurry pumped through a tremie pipe as the casing is
withdrawn.

B. If the casing cannot be removed, the well shall be pressure grouted with bentonite or cement
slurry pumped through a tremie pipe. Alternatively, coarse grade bentonite chips may be slowly
poured into the well up to a depth of 25 feet below land surface and the remaining 25 ft shall be
pressure grouted. The casing shall be cut off 5 feet below land surface and the remaining
excavation shall be filled with clean soil and compacted as in specifications in Section 02200.

3.02 WELL ABANDONMENT - 2-INCH PVC WELLS

A. After disinfecting the well, and removing the guard pipe and concrete pad, the 2-inch PVC
casing shall be removed by overdrilling using hollow-stem augers.

B. If the 2-inch PVC casing cannot be removed, the well shall be pressure grouted with bentonite or
cement slurry through a tremie pipe. The casing shall be cut off 5 feet below land surface and the
remaining excavation shall be filled with clean soil and mounded at ground surface.

END OF SECTION
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SECTION 02161

SOLDIER PILE AND LAGGING

PARTI GENERAL

1.01 SECTION INCLUDES

A. The work specified in this Section includes the design documentation, furnishing, and
installation and instrumentation of earth lateral support system for excavations consisting of
soldier piles and lagging with bracing system.

B. Adjacent structures are those that are within a distance equal to twice the total depth of the
excavation away from the closest edge of the excavation.

1.02 RELATED SPECIFICATIONS

A. Safety, Health and Emergency Response Requirements are included in Section 01101.

B. Submittals are included in Section 01300.

C. Dewatering and Drainage is included in Section 02140.

D. Excavation and Backfilling is included in Section 02200.

E. Cast-in-Place Concrete is in Section 03300.

1.03 REFERENCES

A. American Society for Testing and Materials (ASTM):

1. A36: Standard Specification for Structural Steel

B. American Wood-Preserves Association (AWPA) Standards.

C. American Welding Society (AWS) Code: Dl. 1.

D. Federal Standard, FS TT-W-S71: Wood Preservation and Treating Practices.

E. OSHA Standards and Interpretations: Subpart P - Excavations, Trenching, and Shoring.

F. American Concrete Institute (ACT)

1. ACI 304: Recommended Practice for Measuring, Mixing, Transporting and Placing
Concrete.

1.04 SYSTEM DESCRIPTION

A. The earth lateral support system provided under this specification shall include vertical soldier
pile and lagging with bracing to allow for excavation of a contaminated area with approximate
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footprint of 105 feet long and 50 feet wide. Because of limitation of storage space on site, the
excavation will be conducted in four consequent steps. The approximate dimension of each sub-
area is 27 ft x 50 ft. With approval of the Illinois EPA, the footprint of excavated sub-area and
number of sub-areas may change if site conditions, availability of storage space, and safety of
adjacent structures allow.

B. The earth lateral support system shall be suitable for soil excavation to approximate depth of 37
ft, and backfilling the excavated soil. Excavated soil will be stored in the same site next to
excavation. De-contamination equipment and excavated soil surcharge shall be taken into
consideration when designing the side support system.

C. The earth lateral support system shall safely support all earth loads, water loads, equipment
loads, foundation loads from adjacent structures and foreseeable surcharge loads for the
duration of the proposed construction.

D. The earth lateral support system shall limit lateral movements to no more then 0.5 inches at any
location and shall limit vertical deformation of the ground behind the wall to no more than 0.5
inches.

E. The earth lateral support system shall allow drainage of groundwater through the wall without
loss of soil.

1.05 DESIGN REQUIREMENTS

A. The Contractor shall engage the services of a geotechnical engineer to design the earth lateral
support system shown on the Drawings. The earth lateral support system shall be designed to
safely retain all anticipated loads.

1.06 SUBMITTALS

A. In accordance with the procedures and requirements set forth in the General Conditions and in
specification 01300, the Contractor shall submit the following:

1. All qualifications as listed below. Include with all job/project references the name of the
project and the names, current addresses and telephone numbers, of persons in charge of
representing the owner or the owner at the time of excavation.

a. Earth lateral support system Designer's qualifications as specified in Article 1.07 C.

b. Earth lateral support system supervisor's qualifications as specified in Article 1.07 H.

2. List of all applicable laws, regulations, rules, and codes to which earth lateral support
system design conforms.

3. Shop Drawings:

a. Show proposed earth excavation support system(s), location and extent of differing
types of support relative to existing features and structures.
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b. Elevations, sections and profiles showing bracing levels, bearing elevations,
maximum excavation levels, and bracing layout (configuration, spacing, lengths,
sections).

c. Construction details including materials, sizes, dimensions, connections and methods
and sequence of installation and removal.

d. Monitoring schedule, installation procedures and location plans for geotechnical
instrumentation and observation wells, to monitor ground, earth lateral support, and
adjacent structure movements.

4. Tolerable earth lateral support system movements for the proposed Side support system.

5. Construction Contingency Plan specifying the methods and procedures to maintain earth
lateral support system stability if tolerable movements are exceeded.

6. Sequence of installation and removal of earth lateral support system in conjunction with
excavation, backfilling and concrete placement.

7. Design lateral pressures used.

8. Description of sequence, procedures and equipment to be used for bracing installation.

9. Verification that heavy structural timber used on the job has been treated with wood
preservatives.

1.07 QUALITY ASSURANCE AND QUALIFICATIONS

A. Conform to the requirements of the OSHA Standards and Interpretations: "Subpart P -
Excavation, Trenching, and Shoring".

B. Prepare design, including calculations and drawings, under the direction of an Illinois
Registered Professional Engineer.

C. Qualifications of Earth lateral support System Designer:

1. Shall be an Illinois Registered Professional Engineer specializing in geotechnical
construction.

2. Not less than ten (10) years experience in the design of specific earth lateral support
systems to be used.

3. Completed not less than five (5) successful earth lateral support system projects of equal
type, size, and complexity.

D. Earth lateral support system designer shall stamp and sign all earth lateral support system
calculations, details, and drawings.

E. Work performed in the installation of bracing systems without the Engineer being present will
not be accepted. Remove and reinstall such rejected systems, at no additional cost to the Illinois
EPA.
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F. Install all earth lateral support systems under the supervision of the Earth lateral support system
Designer's representative having the following qualifications:

1. Not less than five (5) years experience in the design and installation of systems of similar
type and equal complexity as the proposed system.

2. Completed at least five (5) successful earth lateral support systems of similar type and
equal complexity as the proposed system.

G. Obtain and comply with all applicable permits, laws, regulations and codes.

H. All welding shall be performed in accordance with AWS Dl. 1.

1.08 DELIVERY, STORAGE AND HANDLING

A. The Contractor shall deliver, store, and handle the equipment and materials provided under this
Specification.

B. Time delivery and installation of timber work such that material is not stored on site for more
than three (3) weeks. Keep timbers protected during fabrication, delivery, storage, handling and
erection. Keep timber dry during storage and provide for air circulation in stacks of timber.

C. Store structural steel to prevent sagging which would produce permanent deformation. Keep
concentrated loads which occur during stacking or lifting below the level which would produce
permanent deformation of the material.

1.09 SITE CONDITIONS

A. Available boring logs, field and laboratory test results are appended to the Contract Documents.

B. Locations of borings shall be as indicated on Drawings.

PART 2 PRODUCTS

2.01 MATERIALS

A. Provide structural steel for soldier piles, wales, wedges, plates, and accessory steel shapes
conforming to ASTM A36.

B. Provide timber, or cast-in-place lagging.

C. Timber lagging shall conform to the following requirements:

1. Moisture content shall not exceed 19 percent.

2. Provide sound, well-seasoned timber such as Douglas Fir, Southern Pine, Cedar or equal.

3. Preservation wood treatment in accordance with FS TT-W-571.

4. Allowable working stress of not less than 1200 psi.
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5. Nominal thickness of not less than 3 inches.

D. Cast-in-place lagging shall conform to the requirements of Specification 03300 - Cast-in-Place
Concrete.

E. Provide concrete in accordance with Specification 03300 - Cast-in-Place Concrete when used
for support of excavation or backfill soldier piles.

F. Tamping tools adapted for the backfilling of lateral support system voids after its removal.

PARTS EXECUTION

3.01 GENERAL

A. Carry out program of earth lateral support in such a manner as to prevent undermining or
disturbing foundations of existing structures or of work ongoing or previously completed.

B. Begin no excavation involving earth lateral support until the earth lateral support system
submittal has been accepted by Illinois EPA.

C. Continuously monitor the performance of the system, including horizontal and vertical
movement and groundwater levels. In the event measured wall movements approach or exceed
the specified and indicated levels, take immediate steps to arrest further movement by revising
procedures, providing supplementary bracing or other measures (Construction Contingency
Plan) as required, at no additional cost to the Illinois EPA.

D. Install and read geotechnical instrumentation in accordance with approved shop drawings.
Cooperate fully with the Illinois EPA in providing access to instrument locations. Notify the
Illinois EPA immediately if any geotechnical instrumentation is damaged. Repair or replace
damaged geotechnical instrumentation at the sole option of the Illinois EPA and at no additional
cost to the Illinois EPA.

E. Adoption of the indicated design or approval by the Illinois EPA of the Contractor's design will
in no way relieve the Contractor of responsibility for the successful performance of construction
or any method of protection for adjoining property. Contractor shall bear the entire cost and
responsibility of correcting any failure, damages, subsidence, upheaval or cave-ins as a result of
improper installation, maintenance or design. Contractor shall pay for all claims, costs and
damages that arise as a result of the work performed at no additional cost to the Illinois EPA.
Protect all existing utilities and adjacent building affected by construction from damage.

F. Expose active utilities by hand, where they lie within work area.

G. Notify utility owners if existing utilities interfere with the earth lateral support system. Modify
the existing utility with the utility owner's permission or have the utility owner make the
modifications at no additional cost to Illinois EPA.

H. Do not splice elements of the support system.

Area 4RD Section 02161 - Soldier Pile and Lagging
SE Rockford Superfund Site, FLS-1302 Page 5 of 10



P:\1681IEPA\SE_Rockford\Remedial Design\Area4\Design\90%\Div 2\02161-SEROCKFORD-Soldier Pile and Lagging.doc
September 13, 2004

3.02 SOLDER PILES AND LAGGING

A. Construct soldier piles by pre-drilling soil to the depth of the soldier pile, or other Illinois EPA
approved pre-excavating methods. Provide pre-drilled holes sized to accommodate the accepted
pile cross section. Install pre-drilled holes vertically and in indicated alignment. Do not exceed
one (1) percent out of plumb provided that outside minimum excavation line is maintained.
Correct misaligned or non-vertical holes. All soldier piles shall be installed within drilled holes.
No impact driving or vibratory equipment shall be used for drilling.

B. The Contractor shall ensure that the sidewalls of the predrilled holes (i.e., shafts) do not collapse
during drilling. Uncased shafts may be used where the sides and the bottom of the shaft are
stable and may be visually inspected prior to placing the soldier beam and concrete. Casing or
drilling muds shall be used where the sides of the shaft require additional support.

C. The Contractor shall provide equipment for checking the dimensions and alignment of each
shaft excavation. The dimensions and alignment shall be determined by the Contractor but shall
be observed and checked by the Illinois EPA.

D. Final shaft depth shall be measured after final cleaning by the Contractor. Loose material shall
be removed from the bottom of the shaft.

E. The soldier beam shall be placed in the shaft without difficulty and aligned prior to general
placement of concrete. The Contractor may place up to 2 ft concrete at the bottom of the shaft to
assist in aligning the soldier beam. The soldier beam shall be blocked or clamped in place at the
ground surface, prior to placement of concrete.

F. Wall Tolerances:

1. Solider beams shall be placed at the locations shown on the Contract Drawings and shall
not deviate by more than 1 ft along the horizontal alignment of the wall. The wall shall not
deviate from the vertical alignment shown of the Contract Drawings by more than 4" in
each plane.

2. The soldier beam or sheet-pile tip shall be installed to within 1 ft of the specified tip
elevation shown on the approved Shop Drawings.

3. The Contractor shall provide corrective measures for any wall element that does not meet
the tolerance requirements described in this Specification. Any proposed corrective
measure must be approved by the Illinois EPA at no cost to the Dlinois EPA.

G. Install pile tips to embedment elevations shown on accepted shop drawings. Backfill the pre-
formed hole with structural concrete by tremie methods to base of the excavation. Place Class
lean concrete as specified in Specification 03300 - Cast-in-Place Concrete, by tremie methods
in accordance with AC1 304 in the remainder of the hole to the surface of existing ground and
apply vibration to the concrete through the soldier piles.

H. Extend the toe of the temporary earth retention system not less than 5 ft. below the bottom of
the excavation. Provide additional penetration for bottom stability and/or vertical capacity.

I. Install lagging with openings (gaps) between boards to retain the material type encountered in
the excavation while allowing free draining of water. As the installation progresses, backpack
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the voids between the excavation face and the lagging with sandpack to establish a tight contact.
Pack openings between lagging with hay or other porous material to allow free draining for
water without loss of retained soil or sandpack. Coordinate the excavation with lagging
placement. Reduce the maximum height of unlagged face if water is flowing from the face of
the excavation, or if soil to be retained moves toward the excavation.

J. If running sand and silt is encountered, secure the timber lagging to the soldier piles to avoid
shifting or falling of the lagging and pack opening between lagging with additional porous
material to contain the leaking material.

K. If very fine sand and/or silt are encountered, take measures to retain the material in place and
prevent loss of ground and/or movements which may cause damage to adjacent buildings,
structures or utilities (Construction Contingency Plan).

L. The maximum limit of the height of exposed soil without lagging is 24-inch in general and 12-
inch in case of running sand.

3.03 BRACING

A. Use wales, struts, comer bracing to provide braced support of soil excavations. Install bracing in
direct contact with the primary support members. Design the primary support bracing for the
maximum loads to be encountered during excavation or removal stages.

B. Preload bracing members in accordance with procedures and sequence as described on the
accepted shop drawings. Transfer load by jacking braces without introducing eccentricity.
Coordinate excavation work with the installation of bracing and preloading. Use steel shims and
steel wedges welded or bolted in place to maintain the preloading force in the bracing after
release of the jacking equipment force. Do not use wood blocking. Perform all preloading in the
presence of the Illinois EPA. Work completed without the Illinois EPA present will not be
accepted. Remove and reinstall rejected work at no additional cost to the Illinois EPA.

C. Install cross lot bracing (struts) only between sides of an excavation supported with components
of equal rigidity.

D. Install internal bracing with intermediate vertical and horizontal supports to prevent buckling.
Install diagonal bracing for stability of earth support systems. Install wales, struts, posts, and
braces in accordance with accepted shop drawings to minimize interference with excavation and
compaction of the backfill. Install web stiffeners, plates or angles in accordance with accepted
shop drawings to prevent rotation, crimping or buckling of connections at points of bearing
between structural steel members. Allow for eccentricities in design due to field fabrication and
assembly.

E. Excavation below bracing design level shall be limited to 2 feet. Excavation shall not
commence below this level until bracing at that level have been installed, loaded and accepted
by the Illinois EPA.

F. Placement of timber lagging shall immediately follow excavation in front of the wall.
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3.04 GEOTECHNICAL INSTRUMENTATION

A. Furnish and install geotechnical instruments such as settlement points, strain gauges,
inclinometers, and offset lines to monitor the movements of adjacent structures and forces in the
bracing system.

B. Install the instruments at locations indicated on the Contract Drawings.

C. Read geotechnical instrumentation in accordance with approved shop drawings. Cooperate fully
with the Illinois EPA in providing access to instrument locations. Notify the Illinois EPA
immediately if any geotechnical instrumentation is damaged. Repair or replace damaged
geotechnical instrumentation at the sole option of the Illinois EPA and at no additional cost to
the Illinois EPA.

D. Settlement Markers and Offset Lines:

1. Establish a system of settlement markers (reference points on structures) and offset lines on
the adjacent existing structures or utilities before excavation starts as indicated in the
Contract Drawings. Keep adjacent structures under observation throughout the work for
level, plumb and other methods such as crack monitoring. Immediately report to the
Dlinois EPA any movement, settlement, new crack(s) or other new defect(s) observed.
Read settlement markers and offset lines, throughout the work, at least once a week or as
indicated.

2. Establish offset lines on the inside face of the excavation. Establish additional offset lines
near the subgrade level when excavation permits. Take reading at these offset lines at least
once a week.

3. Conduct and report settlement surveys to 0.001 ft. and offset surveys to 0.01 ft.

E. Inclinometers:

1. Install 4 inclinators 60-feet-deep each at locations indicted on the Contract Drawings.

2. Conduct initial reading of all inclinometer prior to start of any excavation.

3. Read all inclinometers twice a week or each 10 feet of excavation to depth.

4. Process inclinometer reading and provide to the Illinois EPA within one day of reading.
The processed data shall be reviewed and signed by the earth support system design
engineer.

3.05 ALLOWABLE GROUND DEFORMATION

A. Notify the Illinois EPA when the following hazard warning levels are exceeded:

1. Vertical movement (heave/settlement): 1/2 inch.

2. Lateral movement (walls): 1/2 inch.
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B. Monitoring personnel shall use a procedure for reading and recording geotechnical
instrumentation data which compares the current reading to the last reading during data
collection to avoid mis-readings.

C. Plot the observed ground deformation readings versus time. Annotate the plots with
construction loading and excavation events having an impact on the readings. Evaluate plots by
means of secondary rate-of-change plots to provide early warning of accelerating ground
movements.

D. In the event measured wall movements approach or exceed the specified and indicated levels
implement Construction Contingency Plan under direction of the earth lateral support system
designer and Engineer.

3.06 ALLOWABLE VIBRATION

A. Peak particle velocity measured at the nearest structure during construction activities that cause
noticeable ground vibrations shall not exceed '/z in/sec.

3.07 MAINTENANCE OF SOIL SUPPORTS

A. Repairs of wood surfaces: Apply brush coat of wood preservative to surfaces exposed by
sawing, cutting or drilling.

B. Maintain steel members for bracing and replacement lagging on hand throughout lagging and
bracing work and other earth lateral support operations to protect the work and for use in case of
accident or emergency.

C. Seal leaks uncovered in the walls as excavation progress.

D. Maintain and remove supports at the limits of construction as indicated.

3.08 REMOVAL OF EARTH RETENTION SYSTEM

A. Remove earth retention system except where indicated to remain in place. No soldier piles shall
be withdrawn if the tip of the sheeting is driven below a reference line drawn to the slope of one
horizontal to one vertical from the outside bottom edge of any foundation.

B. Remove earth retention system without endangering the construction, under this or other
contracts, other structures, utilities, or property.

C. Immediately backfill all voids left or caused by withdrawal of earth retention systems with
screened gravel or structural fill by tamping with tools specifically adapted for that purpose.

D. Remove bracing for earth retention.

E. Cut-off 5 ft below finished ground surface all earth retention system left-in-place.

END OF SECTION
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SECTION 02200

EXCAVATION AND BACKFILLING

PART 1 GENERAL

1.01 SCOPE OF WORK

A. The work covered by this Section includes the major earthwork operations required for removal
of approximately 3,564 CY of contaminated materials, treatment, and the replacement of soils
on site.

B. All excavation, trenching, sheeting, bracing, soil storage and backfilling, etc., shall comply with
the requirements of OSHA excavation safety standards (29 CFR Part 1926.650 Subpart P) and
State of Illinois Rules and Regulations for the Prevention of Accidents in Construction
Operations. Where conflict between OSHA, State and local regulations exists, the most
stringent requirements shall apply.

C. Furnish all labor, materials, equipment and incidentals required and perform all excavation
work; storage of excavated material; place and compact backfill and fill; dispose of unsuitable,
waste and surplus materials; and grading as shown on the Drawings and as specified herein.
Prevent all surface runoff from entering excavation areas.

D. Furnish and install temporary excavation support systems, including sheeting, shoring and
bracing, to insure the safety of personnel and protect adjacent structures, piping, etc., in
accordance with Federal, State and local laws, regulations and requirements.

1.02 RELATED WORK

A. Soldier Piles and Lagging is included in Section 02161.

B. Dewatering and Drainage is included in Section 02140.

C. Contaminated Soil Excavation is included in Section 02113.

D. Granular Fill Materials is included in Section 02230.

1.03 SUBMITTALS

A. Submit to the Illinois EPA for approval, at least 3 weeks prior to the start of excavation, a
temporary bracing and sheeting plan that provides protection for foundations, footings, retaining
walls, piping, utilities, and facilities that are to remain undisturbed and in service throughout the
work. The plan shall indicate the layout of bracing and sheeting and shall be supplemented with
sufficient sections so that support details are clearly indicated. The plan shall identify material
and installation details as well as necessary interfacing of excavation operations with sheeting
and bracing. The plan shall also show excavation side slopes for all areas not supported by
sheeting and bracing. The plans shall include details and notes which clearly describe the
installation, bracing, excavation and backfilling sequence as well as instrumentation points and
monitoring procedures. The approval of this submittal will not check the accuracy or adequacy
of the sheeting design which is the responsibility of the Professional Engineer retained by the
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Contractor and calculations shall not be submitted. The submittal approval is to confirm
general layout, sequence and testing only.

B. Submit, in accordance to drawings, the proposed methods of storing excavated contaminated
soil, storing excavated clean soil, and separation of contaminated soil and clean soil. The
submittal shall include excavated storage layout and design of the storage support system.
Designs shall be prepared by a licensed Professional Engineer, registered in the State of Illinois,
having a minimum of 5 years of professional experience in the design and construction of earth
support systems. Review will be for information only. Contractor shall remain responsible for
adequacy and safety of construction means, methods, and techniques.

C. Submit to Illinois EPA for approval, prequalification of the compaction testing company.

D. Submit schedule to Illinois EPA for approval, within 1 week of the Award of Contract,
indicating sequence of various events to be performed.

E. Prior to the start of backfilling, submit the results of the moisture density relationship of the
various soils to be used as backfill. Submit the results of in-place field density testing
conducted during backfilling.

1.05 SOIL COMPACTION TESTING

A. It is the contractor responsibly to hire a compaction testing company after approval of its
qualification by Illinois EPA

B. Prior to the general placement of the fill and during such placement, the Illinois EPA may select
areas within the limits of the fill for testing the degree of compaction obtained. Testing will be
conducted by a qualified testing agency retained by the contractor and approved by Illinois
EPA. The Contractor shall cooperate fully in obtaining the information desired. The presences
or absence of the Illinois EPA testing agent does not relieve the Contractor of his responsibility
to place and compact the soils to the specified standards. Any work found not to meet the
compaction requirement at any time shall be removed and replaced at the Contractor's expense.

C. Payment for testing will be made by the contractor. If test results are unsatisfactory, all costs
involved in correcting deficiencies in compacted materials to the requirements of the
specification, will be borne by the Contractor.

1.06 REFERENCE STANDARDS

A. American Society for Testing and Materials (ASTM)

1. ASTM D1557 - Test Method for Laboratory Compaction Characteristics of Soil Using
Modified Effort.

3. ASTM C33 - Standard Specifications for Concrete Aggregates.

4. ASTM D422 - Standard Test Method for Particle-Size Analysis of Soil
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5. ASTM Dl 140 - Standard Test Method for Amount of Material in Soil Finer Than the
No. 200 Sieve..

B. Where reference is made to one of the above standards, the revision in effect at the time of bid
opening shall apply.

1.07 QUALITY ASSURANCE

A. The Contractor shall retain a soils testing laboratory to perform moisture density relations
testing of all treated soil to be used as backfill prior to and during the placement of backfill and
every 2,500 cubic yards of material place or when material is noticeably different. Test results
shall be submitted to the Illinois EPA.

B. The Contractor shall retain a soils testing firm to perform field testing of the backfilled soil. The
Illinois EPA may designate areas to be tested for approval of compaction however, as a
minimum, one test shall be conducted every 2,500 square feet of soil placed or one test for each
lift of soil placed, which ever is smaller. Test results shall be submitted to the Illinois EPA.

C. The Dlinois EPA may require sample sieve analyses in accordance to ASTM D422 to qualify
general fill material as structural fill.

1.08 DEFINITIONS

A. Where the phrase "in-the-dry" is used in this Section, it shall be defined to mean a soil condition
that is free of standing water, seepage, boiling, or groundwater which disturb or soften the
subgrade.

B. Where used in this Section "structures" refers to all buildings, wet wells, manholes and below
grade vaults. Stormwater structures and duct banks are not considered structures in this context.

PART 2 PRODUCTS

2.01 FILL MATERIALS

A. General

1. Following treatment, replacement, and compaction; should a shortfall in material exist,
Off-site material shall be furnished as required to bring the backfill up to existing grade, as
required from approved off-site sources and hauled to the site. Notify the Illinois EPA of
the source of the material and certify that it is clean and uncontaminated in accordance
with EPA Test Methods for Evaluating Solid Waste, SW-846, Method 8240. Off-site
material shall be gravel, sandy gravel, or gravelly sand free of organic material, loam,
wood, trash and other objectionable material and shall be well-graded within the following
limits:

Sieve Size Percent Finer by Weight

4-in 100
No. 4 20 to 70
No. 40 5 to 35
No. 200 0 to 7
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3. Material for backfill adjacent to buried piping and utilities, if encountered, shall be sand or
pea gravel, free of organic material, loam, wood, trash, stones or pebbles and other
objectionable material. The material shall be well-graded within the following limits:

Sieve Size Percent Finer

3/4-in 100
1/2-in 90 to 100
No. 4 15 to 60
No. 8 0 to 15
No. 16 0 to 5
No. 200 0 to 5

4. On site treated soils used as backfill shall consist of excavated soil after being
decontaminated or excavated soil designated by the Illinois EPA as clean soil. Soil used as
backfill shall be substantially free of organic material loam, wood, trash and other
objectionable materials which may be compressible or which cannot be properly
compacted. Backfill shall not contain stones larger than 6-in in largest diameter, granite
blocks, broken concrete, masonry rubble or other similar intact materials. It shall have
physical properties such that it can be readily spread and compacted during filling. Snow,
ice and frozen soil shall not be permitted. The broken concrete and masonry rubble
stocked at the site shall be grounded to pass through 1-inch sieve.

PART 3 EXECUTION

3.01 TEST PITS

A. Excavate test pits during the course of work for the purpose of verifying locations of
underground utilities and buried piping.

3.02 CONCRETE PAVEMENT REMOVAL

A. Remove existing reinforced concrete pavement to the limits indicated. Saw cut 2-in deep
maximum before breaking out concrete. Make cuts at existing concrete joints where possible.
Concrete shall be broken into pieces not to exceed 1-ft in any direction and be disposed of as
demolition material.

3.03 PREPARATION

A. Dewatering and Drainage Systems: Temporary dewatering and drainage systems shall be in
place and operational prior to beginning excavation work, in accordance to Section 02140.

3.04 STORAGE OF EXCAVATED MATERIAL

A. Furnish, install, monitor and maintain soil storage support (e.g., shoring, sheeting, bracing, etc.)
as required by Federal, State or local laws, ordinances, regulations, and safety requirements.

B. Excavated material shall be stacked without excessive surcharge to the excavated area and
allowing free access to hydrants and gate valves. Inconvenience to traffic shall be avoided as
much as possible.
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C. The maximum height of storage of excavated material is 15 ft above ground and in locations
designated on the Drawings.

D. Proper separation of clean soil, contaminated soil and treated soil shall be maintained
throughout the project execution.

E. Any surcharge from storage of excavated material shall be accounted for in the design of the
earth support system for excavation in accordance to specifications included in Section 02161.

3.05 EXCAVATION

A. Excavation shall be performed in-the-dry and shall be accomplished by methods which preserve
the undisturbed state of subgrade soils. In no case shall the earth be plowed, scraped or
excavated by any means so near to the finished subgrade that would disturb the finished
subgrade. Use of smooth edge bucket for excavating the final 3 to 6-in may be required to
obtain a satisfactory, undisturbed subgrade. Subgrade soils which become soft, loose, "quick",
or otherwise unsatisfactory for support of structures as a result of inadequate excavation,
dewatering, or other construction methods shall be removed and replaced with compacted
common fill or structural fill, subject to prior approval by the Illinois EPA, at no additional cost
to the Dlmois EPA.

B. Over-excavation beyond the limits and depths required by the Contract Documents shall be
replaced at no additional cost to the Illinois EPA by structural fill or other approved material
subject to the prior approval of the Illinois EPA.

C. Excavating equipment shall be satisfactory for carrying out the work in accordance with this
Section.

D. Hand excavate to determine exact location of underground utilities. Excavation adjacent to
buried piping and utilities to remain shall be done with adequate precaution to prevent damage
or detrimental movements that would affect their integrity or ability to continue normal service.
Where necessary, hand excavation methods shall be utilized.

E. Excavation adjacent to the existing buildings and/or retaining walls shall be done with adequate
precautions to prevent damage to the structure. Care must be taken to not undermine the
structure, especially if the excavation is deeper than the bottom of the foundation footings.
Sheeting may be required. Where necessary, hand excavation methods shall be utilized.

F. After the removal of the contaminated material and before any backfilling takes place, the
Dlinois EPA will visually examine the excavation and obtain soil samples from the bottom of
the excavation. Size of samples shall be as directed. Samples shall be taken at the side walls and
at the base of excavation.

G. Soil removed from the walls and bottom of the excavation will be visually screened and
sampled by the Contractor and laboratory tested by an Illinois EPA approved testing laboratory.
Costs for testing will be paid by the Contractor. The samples collected shall be sampled and
analyzed using laboratory screening techniques. Samples with levels above the acceptable
concentrations will indicate the requirement for additional excavation and soil disposal which
will be paid for at the unit price bid. The determination of the final limits of excavation will be
based on the results of the laboratory testing. Analytical results shall be obtained by the
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Contractor within 24 hours of sample collection. This procedure will avoid leaving the
excavation open while awaiting the results of the analyses. The Illinois EPA reserves the right
to perform confirmatory testing at Illinois EPA's expense.

3.06 EXCAVATION BACKFILL

A. Fill and backfill materials shall be placed in lifts to suit the specified compaction requirements
to the lines and grades required, making allowances for settlement and placement of cover
materials (i.e., topsoil, pavement, etc.). Soft spots or un-compacted areas shall be corrected.

B. Fill and backfill materials shall not be placed on frozen surfaces, or surfaces covered by snow or
ice. Fill and backfill material shall be free of snow, ice and frozen earth.

C. Lift thickness of backfill shall not exceed 12 inches in open areas of self propelled compaction.
Compaction in confined areas and in areas where the use of large equipment is impractical shall
be accomplished by hand-operated vibratory equipment or mechanical tampers. Lift thickness
shall not exceed 6-in (measured before compaction) when hand-operated equipment is used.

D. Fill and backfill shall not be placed and compacted when the materials are too wet to properly
compact (i.e., the in-place moisture content of the soil at that time is no more than three
percentage points above the optimum moisture content of that soil as determined by the
laboratory test of the moisture-density relation appropriate to the specified level of compaction).

E. No fill material shall be placed or spread while the ground or fill is frozen or thawing or during
unfavorable weather conditions. The fill surface must be made smooth and free from ruts or
indentations at the end of any working day when significant precipitation is forecast.

3.07 COMPACTION

A. Each lift shall be compacted by a minimum of four passes of the compaction equipment to
achieve compaction of at least 95 percent of maximum dry density in accordance with ASTM
D1557. The Contractor shall use equipment specifically design for compacting soil.
Compaction by the buckets of excavation equipment or other incidental compaction by
spreading or hauling equipment shall not be considered as contributing to the number of passes.

3.08 SUBGRADES AND BACKFILL FOR PIPING

A. The procedures in this Section shall apply for backfilling under and adjacent to any buried
piping and underground utilities that are exposed during the course of the work and must be
kept in service.

B. The preparation described herein constitutes ordinary bedding considerations for pipe and
conduit unless otherwise specified.

C. Subgrades shall be backfilled to the depth required for the pipe bedding. Any part of the backfill
disturbed below the required grade shall have loosened earth removed and shall be restored to
grade with thoroughly compacted material.

D. Fill placed within 2-ft of any pipe or conduit shall have a maximum particle size of 4-in.
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E. All pipe and conduit shall be bedded with a minimum thickness of 6-in of compacted sand fill
under the pipe.

F. In addition, all backfill materials placed within 6-in of piping shall be sand fill.

G. Sand fill placed adjacent to piping or conduits shall be done in layers not exceeding 6-in loose
lift thickness, carefully deposited on each side of the pipe and fittings simultaneously. Backfill
shall be placed completely under pipe haunches in uniform layers and shall be thoroughly
compacted, taking care to avoid pipe displacement or damage. Addition of water shall be
limited to achieving optimum moisture content of backfill material to facilitate compaction.
Puddling of water shall not be permitted. The backfill shall be carefully compacted using hand-
operated equipment.

H. Machine equipment shall not be allowed to operate over any piping or conduit until a minimum
of 3-ft of backfill has been placed. After 3-ft of backfill has been placed over piping and
conduits they may be traversed by light spreading and compacting equipment. Under no
circumstances shall heavy compaction or heavy hauling equipment traverse the piping and
conduits.

3.09 DISPOSAL OF MATERIALS

A. It is expressly understood that no excavated material shall be removed from the site of the work
or disposed of, except as directed by the Illinois EPA. When removal of surplus materials has
been approved by the Illinois EPA, dispose of such surplus material in approved designated
areas.

B. Should conditions make it impracticable or unsafe to stack material adjacent to the excavated
area, under the direction of the Illinois EPA, the material shall be hauled and stored at a location
provided. When required, it shall be re-handled and used in backfilling the trench.

3.10 GRADING

A. Grading shall be performed to the lines and grades shown on the Drawings. All objectionable
material encountered within the limits indicated shall be removed and disposed of. Subgrades
shall be completely and continuously drained and dewatered throughout the grading process.
Install temporary drains, drainage ditches, etc., to intercept or divert surface water which may
affect the execution or condition of grading work.

B. If at the time of grading it is not possible to place any material in its proper section of the Work,
it shall be stockpiled in approved areas for later use. No extra payment will be made for the
stockpiling or double handling of excavated material.

C. Stones or rock fragments larger than 4-in in their greatest dimensions will not be permitted
within the top 6-in of the finished grade of fills and embankments.

END OF SECTION

Area 4RD Section 02200 - Excavation and Backfilling
SE Rockford Superfund Site, FLS-1302 Page 7 of 7



P:\1681IEPA\SE_Rockford\Remedial DesignVArea 4\Design\90%\Div 2\02230.doc
September 13, 2004

SECTION 02230

GRANULAR FILL MATERIALS

PARTI GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials, equipment, and incidentals required and obtain materials for filling
and backfilling, grading and miscellaneous sitework, for the uses shown on the Drawings and as
specified herein.

1.02 RELATED WORK

A. Dewatering and Drainage is included in Section 02140.

B. Excavation and Backfilling is included in Section 02200.

C. Erosion and Sedimentation Controls is included in Section 02270.

1.03 SUBMITTALS

A. Submit, in accordance with Section 01300, complete product data for materials specified in this
Section.

1.04 REFERENCE STANDARDS

A. American Society for Testing and Materials (ASTM)

1. ASTM C33 - Standard Specification for Concrete Aggregates.

2. ASTM D476 - Standard Specification for Titanium Dioxide Pigments.

3. ASTM D698 - Test Method for Laboratory Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-lbf/ft (600kN-m/m)).

B. Where reference is made to one of the above standards, the revision in effect at the time of bid
opening shall apply.

1.05 QUALITY ASSURANCE

A. Laboratory Testing

1. At least 7 days prior to the placement of any backfill or fill materials, deliver a
representative sample of the proposed materials weighing at least 50 Ibs to a soils testing
laboratory.
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2. Engage the soils testing laboratory to perform:

a. Grain size analyses of the samples to determine their suitability for use as backfill or
fill material in conformance to the materials requirements specified herein.

b. The appropriate Proctor analyses to determine the maximum dry densities required for
compaction testing as specified elsewhere in the Contract Documents.

3. Test results and determinations of suitability shall be delivered to the Illinois EPA no later than 3
days prior to the placement of backfill or fill materials.

PART 2 PRODUCTS

2.01 MATERIALS

A. Backfill and Fill materials shall be suitable excavated materials, natural or processed mineral
soils obtained from off-site sources, or graded crushed stone or gravel. Backfill and Fill
materials shall be free of all organic material, trash, snow, ice, frozen soil, or other objectionable
materials which may be compressible or which cannot be properly compacted. Soft, wet, plastic
soils which may be expansive, clay soils having a natural, in-place water content in excess of 30
percent, soils containing more than 5 percent (by weight) fibrous organic materials, and soils
having a plasticity index greater than 30 shall be considered unsuitable for use as backfill and
fill. Backfill and fill materials shall have a maximum of 1 percent expansion when testing is
performed on a sample remolded to 95 percent of maximum dry density (per ASTM D698) at 2
percent below optimum moisture content under a 100 Ibs/sq ft surcharge.

B. Structural Fill shall be gravel, sandy gravel, or gravelly sand. Material shall have a plasticity
index of less than 15 and shall conform to the following gradation limits:

Sieve Size Percent Finer By Weight

6-in 100
No. 4 20 to 70
No. 40 5 to 35
No. 200 0 to 7

C. Structural Fill shall conform to requirements of Illinois Department of Transportation "Standard
Specifications for Road and Bridge Construction" Adopted January 1, 2002, along with
Supplemental Specifications and Recurring Special Provisions adopted January 1, 2004.

D. Select Fill shall conform to the requirements of common fill except that the material shall not
contain any materials larger than 2-in in largest dimension.

E. Common Fill shall not contain granite blocks, broken concrete, masonry nibble, asphalt
pavement, or any material larger than 6-in in any dimension. Common Fill shall have a plasticity
index of less than 15 and shall conform to the following gradation limits:
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Sieve Size Percent Finer By Weight

No. 40 75
No. 200 20

F. Crushed Stone shall be sound, durable stone, angular in shape, and free of any foreign material,
structural defects and chemical decay. Crushed stone shall conform to the following gradation
limits:

Sieve Size Percent Finer By Weight

1-in 100
3/4-in 90
1/2-in 60
1/4-in 25

G. Pea Gravel shall be screened, uniformly rounded stone, free from sand, loam, clay, excess fines
and other deleterious materials. Pea Gravel shall conform to the following gradation limits:

Sieve Size Percent Finer By Weight

1/2-in
3/8-in
No. 4
No. 8
No. 16

100
90
30
10
5

H. Sand for concrete, grout, and masonry shall conform to ASTM C33 for fine aggregate. General
purpose sand shall be Select Common Fill.

I. Lean Concrete shall be ready-mix, cast-in-place concrete conforming to the requirements of
Section 03300. Minimum compressive strength shall be 2,000 psi after 7 days and 2,500 psi
after 28 days.

J. Riprap shall be fragmented granite or other angular rock, well graded between 6-in and 12-in in
size, with no more than 10 percent by weight smaller than 6-in.

PART 3 EXECUTION (NOT USED)

END OF SECTION
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SECTION 02270

EROSION AND SEDIMENTATION CONTROLS

PART 1 GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials, equipment and incidentals required and perform all installation,
maintenance, removal and area cleanup related to erosion and sedimentation control work as
shown on the Drawings and as specified herein. The work shall include, but not necessarily be
limited to; installation of temporary access ways and staging areas, silt fences, stone filter boxes,
stone filter berms, sediment removal and disposal, device maintenance, removal of temporary
devices, temporary mulching, excelsior matting installation and final cleanup.

1.02 RELATED WORK

A. Dust control is included in Section 01562.

B. Contaminated Soil Excavation is included in Section 02113.

C. Excavation and Backfilling is included in Section 02200.

D. Granular Fill Materials is included in Section 02230.

1.03 SUBMITTALS

A. Submit, in accordance with Section 01300, within 10 days after Award of Contract, technical
product literature for all commercial products, including straw mulch tackifier, to be used for
erosion and sedimentation control.

1.04 QUALITY ASSURANCE

A. Be responsible for the timely installation and maintenance of all sedimentation control devices
necessary to prevent the movement of sediment from the site to off site areas or into the stream
system via surface runoff or underground drainage systems. Measures in addition to those shown
on the Drawings necessary to prevent the movement of sediment off site shall be installed,
maintained, removed, and cleaned up at the expense of the Contractor. No additional charges to
the Illinois EPA will be considered.

PART 2 PRODUCTS

2.01 MATERIALS

A. Crushed stone for sediment filtration devices, access ways and staging areas shall conform to
Illinois Department of Transportation "Standard Specifications for Road and Bridge
Construction" Adopted January 1, 2002, along with Supplemental Specifications and Recurring
Special Provisions adopted January 1, 2004.
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B. Berm structural stone shall be rip-rap as follows:

1. Rip-rap shall be sound, durable rock which is roughly rectangular shape and of suitable
quality to insure permanence in the condition in which it is to be used. Rounded stones,
boulders, sandstone, or similar soft stone will not be acceptable. Material shall be free from
overburden, spoil, shale, and organic material, meet the Illinois EPA's approval and be well
graded within the following limits:

Weight of Stone Percent Finer by Weight

40 Ib
12 Ib
31b

100
50
0

C. Sediment Fence

1. Sediment fence shall be a prefabricated commercial product made of a woven,
polypropylene, ultraviolet resistant material such as "Envirofence" by Mirafi Inc., Charlotte,
NC or equal.

D. 1/4-in woven wire mesh for filter boxes shall be galvanized steel or hardware cloth.

E. Straw mulch shall be utilized on all newly graded areas to protect areas against washouts and
erosion. Straw mulch shall be comprised of threshed straw of oats, wheat, barley, or rye that is
free from noxious weeds, mold or other objectionable material. The straw mulch shall contain at
least 50 percent by weight of material to be 10-in or longer. Straw shall be in an air-dry condition
and suitable for placement with blower equipment.

F. Latex acrylic copolymer or organic tackifier shall be a commercial product specifically
manufactured for use as straw mulch tackifier.

G. An asphalt tackifier shall only be used when temperatures are too low to allow the use of a latex
acrylic copolymer and only with prior written approval from the Illinois EPA.

H. Erosion control blanket shall be installed in all seeded drainage swales and ditches as shown on
the Drawings or as directed by the Illinois EPA. Erosion control blanket shall be 100 percent
agricultural straw matrix stitch bonded with degradable thread between two photodegradable
polypropylene nettings, such as Model SI50 Double Net Short-Term Blanket (10 months) by
North American Green, Evansville, IN or equal.

PART 3 EXECUTION

3.01 INSTALLATION

A. Sediment Fence Installation

1. Sediment fences shall be positioned as indicated on the Drawings and as necessary to
prevent off-site movement of sediment produced by construction activities as directed by the
Illinois EPA.
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2. Dig trench approximately 6-in wide and 6-in deep along proposed fence lines.

3. Drive stakes, 8-ft on center (maximum) at back edge of trenches. Stakes shall be driven 2-ft
(minimum) into ground.

4. Hang filter fabric on posts carrying to bottom of trench with about 4-in of fabric laid across
bottom of trench. Stretch fabric fairly taut along fence length and maintain secure both
ways.

5. Backfill trench with excavated material and tamp.

6. Install pre-fabricated silt fence according to manufacturer's instructions.

B. Construct filter boxes as detailed on the Drawings, from 1/4-in woven wire mesh or hardware
cloth and wood. Fill with crushed stone and place over all drop inlets and manholes to storm
drain system as each inlet is completed. This should be done prior to setting casting, if there is a
delay between installation of inlet structures or drain manholes and setting of castings. An
alternate method is to ring each inlet with a sediment fence.

C. Stone Filter Berm Installation

1. Place berm structural stone across channel just below lower sandbag wall at work area.
Face upstream side of structural berm with crushed stone.

D. Staging areas and access ways shall be surfaced with a minimum depth of 4-in of crushed stone.

3.02 MAINTENANCE AND INSPECTIONS

A. Inspections

1. Make a visual inspection of all erosion and sedimentation control devices once per week
and promptly after every rainstorm. If such inspection reveals that additional measures are
needed to prevent movement of sediment to off-site areas, promptly install additional
devices as needed. Sediment controls in need of maintenance shall be repaired promptly.

B. Device Maintenance

1. Sediment Fences

a. Remove accumulated sediment once it builds up to 1/2 of the height of the fabric.

b. Replace damaged fabric, or patch with a 2-ft minimum overlap.

c. Make other repairs as necessary to ensure that the fence is filtering all runoff directed
to the fence.

2. Filter Boxes

a. Replace crushed stone when it becomes saturated with silt.
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3. Stone Filter Berm

a. Muck out trapped silt from dewatering operations when it has built up to within 6-in of
the top of the berm.

b. Replace crushed stone filter when saturated with silt.

4. Add crushed stone to access ways and staging area as necessary to maintain a firm surface
free of ruts and mudholes.

3.03 TEMPORARY MULCHING

A. Apply temporary mulch to areas where rough grading has been completed but final grading is not
anticipated to begin within 30 days of the completion of rough grading.

B. Straw mulch shall be applied at rate of 100 lbs/1000 sq ft and tackified with latex acrylic
copolymer at a rate and diluted in a ratio per manufacturer's instructions.

3.04 REMOVAL AND FINAL CLEANUP

A. Once the site has been fully stabilized against erosion, remove sediment control devices and all
accumulated silt. Dispose of silt and waste materials in proper manner. Regrade all areas
disturbed during this process and stabilize against erosion with surfacing materials as indicated
on the Drawings.

END OF SECTION
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SECTION 02675

LEACHATE EXTRACTION WELLS

PARTI GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials, equipment and incidentals required for complete installation and
development of leachate extraction wells as shown on the Drawings and specified herein.

B. The extraction wells shall be installed at the locations shown on the Drawings. Exact well
locations shall be field verified in the presence of the Illinois EPA. The extraction wells shall
have a nominal diameter of 6-inches. The anticipated depth for the extraction wells is 40-feet.

C. Contractor shall perform the work complete, in place, disinfected where applicable, and ready for
continuous service. Work shall include repairs, replacements and restoration required as a result
of damages caused during this construction.

D. The Illinois EPA reserves the right to choose an alternate site for extraction wells if unfavorable
subsurface hydrogeologic conditions are encountered at any site.

E. Furnish and install all materials, equipment and labor that are reasonably and properly inferable
and necessary for the proper completion of the work, whether specifically indicated in the
Contract Documents or not.

F. This Section is intended to give a general description of what is required, but does not cover all
variations that may occur during well construction. This Section is intended to cover the
successful completion and testing of the extraction wells as herein specified, whether every detail
is specifically mentioned or not.

G. The purpose of the extraction wells will be to recover contaminated leachate that will be pumped
to the water treatment system.

1.02 RELATED WORK

A. Health and safety requirements are included in Section 01101.

B. Well abandonment is included in Section 02142.

C. The package water treatment system is included in Section 13905.

1.03 SUBMITTALS

A. Submit, in accordance with Section 01300, shop drawings, samples, sand pack, and backfill
material required to establish conformance with this Section.
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B. The Illinois EPA's review shall not relieve the Contractor of his/her responsibility for any
deviations from this Section. Submittals shall include the following:

1. Manufacturer's certification that materials meet the requirements specified.

2. A resume for each operator that details experience level and a list of equipment to be used
on the project.

3. All the following items within 5 days of the pre-construction conference.

4. A complete list of construction materials and supplies including the name of the
manufacturer, technical data and mill certification, for the following:

a. casing

b. well screen

c. sand pack

d. grout

e. caps and protective steel covers

f. spray paint

g. centralizers

h. sample bags

i. bentonite pellets

5. The source and location of a single source of potable water supply, written authorization of
the suppliers and the method of transporting and containing the potable water.

6. The method and location for disposal of drilling fluids and cuttings and copies of all
permits.

7. The name of the contractor that will provide the cement-grout. The proposed method for all
cement-grouting operations for each string of casing and the proposed mixes, blends and
additives to be used during each stage of cement-grouting along with the estimated
quantities to be used.

8. A detailed drawing of the proposed closed circulation system.

9. A detailed drawing of all the bottom hole drilling assemblies showing bit sizes, subs and
collars.

C. Submit proposed well construction details including those specified in Paragraph 1.03A above,
to the Illinois EPA for approval.
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D. During drilling of the wells, maintain a complete log at the drilling site setting forth the
following:

1. The reference point for all depth measurements.

2. The depth at which each change of formation occurs.

3. The identification of the material of each stratum encountered.

4. The depth interval from which formation samples were taken.

5. The depth at which hole diameters (bit sizes) change.

6. Any other pertinent data requested by the Illinois EPA.

E. During drilling of each well, a daily driller's report shall be maintained and submitted as
requested by the Illinois EPA. The report shall give a complete description of all formations
encountered, the number of feet drilled, the number of hours on the job, any shutdown due to
breakdown, the feet of casing set and other pertinent data requested by the Illinois EPA.

F. During drilling of each well, formation samples shall be collected and preserved immediately
after retrieval in a manner approved by the Illinois EPA. Samples shall be clearly and indelibly
labeled with the following information:

1. The location of the well.

2. The name or number of the well.

3. The depth interval represented by the sample.

4. The date the sample was taken.

5. The time the same was taken.

6. The name(s) of the sampler(s).

G. Upon completion of the well, submit to the Illinois EPA a report to include the following:

1. The total depth of the completed well.

2. The depth or location of any lost drilling fluid, drilling materials, or tools.

3. The nominal diameter of the borehole.

4. The amount of cement (number of bags) and bentonite clay used to fill the annular spaces
and boreholes.

5. The depth and description of the well casing.
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6. A complete description including length, diameter, slot size, and materials of construction
of well screen.

7. Any other pertinent data requested by the Illinois EPA.

H. Duplicates of the aforementioned log shall be furnished to the Illinois EPA upon completion of
the drilling.

1.04 REFERENCE STANDARDS

A. American Water Works Association (AWWA)

1. AWWA A100 - Water Wells

B. American Society for Testing and Materials (ASTM)

1. ASTM C150 - Standard Specification for Portland Cement.

2. ASTM D1784 - Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds
and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.

3. ASTM F480 - Standard Specification for Thermoplastic Water Well Casing Pipe and
Couplings Made in Standard Dimension Ratios (SDR) Schedule 40 and 80.

C. The latest Federal, State and local standards.

D. When no reference is made to a code, standard, or specification, the standard references of the
ASTM, the ANSI, the ASME, the IEEE, or the NEMA will govern.

E. Where reference is made to one of the above standards, the revision in effect at the time of bid
opening shall apply.

1.05 QUALITY ASSURANCE

A. The well drilling contractor responsible for this performance shall be a licensed well contractor
employing only competent personnel for the execution of this work. All such work will be
performed under the direct supervision of an experienced well driller.

1.06 PERMITS

A. Be responsible for obtaining any Federal, State, or local permits required for constructing the
wells or clearing the drilling sites for work or access. Do not perform any work on the wells until
these permits are obtained.

B. Furnish separate copies of all permits to the Illinois EPA as the permits are received. Copies of
all permits shall be furnished to the Illinois EPA prior to well drilling activities.
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1.07 NOTIFICATION

A. Notify the Illinois EPA in writing as to the number of drilling rigs and personnel to be used on
the project. Any change in the number of rigs and personnel shall require written notification to
the Illinois EPA a minimum of 48 hours prior to the change.

B. Notify the Illinois EPA in writing, ten days prior to the commencement of drilling activities.

C. Notify the Illinois EPA 24 hours prior to the start of any well construction activities.

D. No work shall be performed without completing the notification requirements specified above.

E. Notify the Illinois EPA of any anticipated temporary shutdowns.

1.08 EQUIPMENT REQUIREMENTS

A. The well drilling contractor shall use his/her own drilling equipment having the minimum
capabilities necessary to do the described work.

B. The drilling contractor shall provide and operate equipment capable of handling the largest load
that will be placed upon the drilling rig during the construction.

C. The drilling contractor shall be required to provide a larger drilling rig with the necessary
capacity if conditions develop in the field that prove the rig supplied by the contractor is
incapable of completing the wells.

D. No unnecessary delays or work stoppages will be tolerated because of equipment failures and
delay caused by equipment failure will not be considered as a valid reason for extension of the
contract time.

E. The Contractor shall be held responsible and payment withheld for damages to the well due to
any cause of negligence, faulty operation, or equipment failure.

1.09 CREW REQUIREMENTS

A. The well drilling contractor responsible for constructing the wells shall employ only competent
workmen for the execution of this work, and all such work shall be performed under the direct
supervision of an experienced well superintendent (tool pusher), who shall be available to the job
at all times. The crew and job superintendent shall be in the employ of the Contractor.

B. The well driller shall be capable of identifying geologic formations, maintaining complete and
current well logs and daily notes for the extraction wells completion reports and developing and
testing of the extraction wells.

C. The Illinois EPA may make any other investigations deemed necessary to determine the ability of
the Contractor to perform the work and furnish to the Illinois EPA all such information and data
for this purpose as the Illinois EPA may request.
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1.10 OPERATING REQUIREMENTS

A. Gasoline, oil, transmission and hydraulic fluids, and diesel fuel shall be stored in such a manner
as to prevent contamination of the groundwater and soil.

B. Dispose of all excess drilling fluids and all cuttings off site at an Illinois EPA-approved facility.

1.11 HYDROGEOLOGY, CONDITIONS AND HAZARDS AT THE PROJECT SITE

A. The general lithology of the project site is anticipated to be fine to coarse sand, fine gravel, with
minor quantities of silt and/or clay.

B. The water table is approximately 25- to 27-feet below ground surface.

C. Be advised and aware of the difficult drilling problems which may be encountered during the
drilling construction and testing of the extraction wells. Problems to be anticipated are as
follows:

1. Lost circulation zones of cavernous limestone.

2. Sinkhole formation and/or catastrophic collapse of the formation.

3. Casing failure.

4. Creation of micro-annuli cement channeling during cement-grouting operations.

5. Running and heaving sands.

D. Leachate is contaminated with chlorinated and non-chlorinated volatile organic chemicals.

E. The information concerning the subsurface conditions, and problems for which the Contractor is
advised, is for the sole purpose of assisting the Contractor in the preparation of his/her bid.

1.12 HANDLING OF MATERIAL

A. All parts and materials shall be properly protected so that no damage, deterioration, or
contamination occurs from time of shipment until installation is completed.

B. If, in the opinion of the Illinois EPA, parts and materials are damaged, deteriorated, or
contaminated before acceptance of the well, the material will be rejected. Contractor shall
replace the rejected parts and materials at no additional cost to the Illinois EPA.

1.13 WELL ACCEPTANCE CRITERIA

A. The extraction wells shall be developed until, in the opinion of the Illinois EPA:

1. The well is completely free of drilling fluids.

2. The water is no longer turbid during development.
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3. The well is substantially free of sand.

4. The well is in conformance with AWWA, USEPA, and State Standards.

B. The well is structurally sound.

C. All boreholes shall be constructed and casing installed plumb and true to line. The anticipated
finished well depths will be approximately 40-feet below ground surface. If, in the opinion of the
Illinois EPA, a well might be out of plumb or alignment, it shall be tested at the Contractor's
expense in accordance with AWWA A100, Sections 1-6.2 and 1-6.3.

D. All casing, screens, grout and sand packs shall be set to depths as selected by the Illinois EPA or
his/her representative.

E. No payment for a well will be due the Contractor if he/she fails to meet all above requirements.

PART 2 PRODUCTS

2.01 GENERAL

A. Pipe sizes indicated are commercial pipe sizes and are nominal inside dimension.

2.02 CASING

A. The well casing shall be new 6-inch diameter, SDR-21 polyvinyl chloride (PVC), Type 1, grade
1, materials conforming to ASTM D1784, having a weight of 4.0 pounds/foot. Casing shall be
flush threaded and coupled. All casing shall be the product of one manufacturer as approved by
the Illinois EPA.

B. Casing shall be as manufactured by UOP Johnson, Brainard-Kilman Company (Tri Loc Monitor
Pipe) or equal.

C. Casing shall be cleaned in the following manner:

1. Scrub casing while it is soaking in an alkaline degreaser detergent.

2. Rinse with warm water and air dry.

D. Use 5- and/or 10-foot joints of casing.

E. Surface casing shall be new 12-inch diameter, Type 1, Grade 1, SDR-21 PVC casing.

2.03 WELL SCREEN

A. The screen shall be new 6-inch diameter, PVC, wire wound, sonic welded screen with a slot size
of 0.080-inches (note: slot size to be determined based on grain-size analyses). The screen shall
be fabricated by circumferentially wrapping a trapezoidal shaped PVC wire around a circular
array of internal PVC rods. Well screen sections shall be 5- and/or 10-foot in length, 6.620-inch
outside diameter, and 5.680-inch inside diameter. The screen shall be by the Johnson Division of
Universal Oil Products Company or equal.
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B. The screen shall be flush jointed and square threaded at the end in which it is attached to the
PVC casing and a bottom plug shall be attached at the other end.

C. The screen shall have adequate strength to resist external forces applied to it after installation and
to minimize the likelihood of damage during installation. The screen must not have any change
of alignment at any joint after installation.

D. The screen and casing shall be individually and separately wrapped in 4-mil protective
polyethylene prior to shipment.

2.04 CENTRALIZERS

A. Centralizers shall be installed on the 6-inch diameter PVC casing to assure centralization and
plumbness. Centralizers shall be stainless steel or PVC, as manufactured by the Atlantic
Environmental Systems Company, Brainard-Kilman Company or equal. No PVC cement or
solvent weld can be used in the construction of the Centralizers.

2.05 SAND PACK

A. Sand pack material shall be rounded, washed and uniformly sized consisting of 1/8 to 1/4-inch
diameter gravel, by the Standard Sand and Silica Company or equal, (note: sand pack size to be
determined based on grain-size analyses)

2.06 GROUT

A. Grout used to fill the annular space from the top of the bentonite seal to ground surface shall be
proportioned of Type I or Type HI (ASTM C150) Portland cement mixed with 3 to 4 percent by
volume of bentonite clay. Cement grout shall have water and bentonite in the proportion
recommended by the Halliburton Cement Tables. No cement accelerators shall be used. All other
additives shall have prior approval of the Illinois EPA.

2.07 DRILLING FLUIDS

A. Drilling mud shall be Aqua-Gel that is manufactured by N.L. Baroid Inc. or equal. Mud shall be
pure bentonite with no polymer additives. (NOTE: Quick Gel or Super Gel are not considered
equals.)

B. All water used in the construction of the well shall be potable as described by US EPA for both
Primary and Secondary Drinking Water Standards.

2.08 CONCRETE PAD

A. The extraction well shall be completed above grade in a concrete pad as shown on the Drawings.
The concrete pad shall be constructed of Portland cement, Type I or Type 10, ASTM C150, with
a minimum compressive strength at 28 days of 3000 psi.

2.09 BENTONITE SEALS

A. A 2-foot thick bentonite seal shall be tremied above the sand pack and below the grout.
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B. Bentonite pellets shall be Volclay tablets as manufactured by American Colloid or equal.

PART 3 EXECUTION

3.01 DRILLING EQUIPMENT AND TOOLS

A. Drilling equipment and tools shall be steam cleaned and decontaminated in accordance with
procedures outlined in Section 01101 prior to drilling.

B. No thread lubricant/pipe dope shall be used except teflon tape or equal.

C. Contain all drilling fluids (drilling mud) in mud tanks. No open mud pits for drilling mud shall
be tolerated.

D. All drilling mud shall be stored on the site and disposed of in an approved location and manner.

3.02 ROTARY DRILLING

A. Conventional mud-rotary and/or reverse air drilling shall be performed for the purpose of well
construction. Mud-rotary and/or reverse air drilling may be required to depths of approximately
40-feet. If reverse air drilling is used, employ extra health and safety precautions to minimize risk
of exposure to VOCs.

B. A minimal 16-inch diameter borehole shall be required for construction of the well surface
casing to a depth of approximately 5-feet. A minimal 12-inch diameter borehole shall be required
for construction of the 6-inch well casing and well screens to a depth of approximately 40-feet.

C. The use of any fluid additives, or lost circulation material shall have prior written approval of the
Illinois EPA.

3.03 EXTRACTION WELLS INSTALLATION

A. All boreholes shall be constructed and casings installed plumb and true to line. The deepest
anticipated finished well depth will be approximately 40-feet. If in the opinion of the Illinois
EPA, the well might be out of plumb or alignment, it shall be tested at the Contractor's expense
in accordance with AWWA A100, Section 1-6.2 and 1-6.3.

1. It is anticipated that the well will be screened from 25 to 40-feet below ground surface and
cased from 25-feet below ground surface to approximately the ground surface. The 12-inch
diameter surface casing is anticipated to be set from 0 to 5-feet below ground surface.

B. All casing, screens, grout, and sand packs shall be set to depths as selected by the Illinois EPA or
his/her representative.

C. The string of casing and attached screen shall be secured approximately 1-foot above the bottom
of the borehole to allow the sand pack to form beneath the well screen.
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D. Flush threaded casing and screen shall be installed by screwing successive sections together as
each unit is inserted into the borehole. The use of pipe dope or lubricant, such as oil or grease,
will not be permitted on threaded connections.

E. Every effort shall be made to assure casing plumbness and centralization within the borehole.

F. Centralizers shall be employed as a method of assuring centralization and plumbness. Prevent
damage to the casing or screen when attaching centralizers. Absolutely no PVC cement or glue
will be permitted in the installation or design of the centralizers. Centralizers shall be in
accordance with Paragraph 2.04 above.

G. The casing and screen shall be thoroughly cleaned both inside and outside according to the
decontamination procedure specified in Section 01101.

H. If the extraction well boreholes are overdrilled, the overdrilled portion shall be backfilled with
bentonite pellets.

3.04 SAND PACK, SAND CAP AND CEMENT GROUT INSTALLATION

A. All sand pack installation shall be performed in the presence of the Illinois EPA. The sand pack
shall be installed from the base of the borehole to 2-feet above the top of the screen. The sand
pack shall have a minimum installed horizontal thickness of 2-inches. Tag the top of the sand
pack before placing the sand cap.

B. The sand pack shall be sterilized with sodium hypochlorite solution as it is placed in the well.

C. All bentonite seal installation shall be performed in the presence of the Illinois EPA. The top of
the bentonite seal shall be installed 1-foot above the top of the sand pack. Tag the top of the
bentonite seal before placing the cement.

D. All grouting and sealing of the well shall be performed in the presence of the Illinois EPA. Fill
the annular space with cement grout from the top of the bentonite seal to the bottom of the
concrete pad.

E. All PVC casing shall be grouted in place in accordance with AWWA A100. The cement grout
shall be prepared in accordance with Paragraph 2.06 above.

F. All grouting and sealing of the wells shall be performed in the presence of the Illinois EPA. The
grouting shall be done continuously and in such a manner that shall assure the filling of the
annular space in one continuous operation. No development or other work in the wells will be
permitted until at least 24 hours after grouting the wells, unless the Contractor demonstrates
adequate curing of the cement grout prior to the end of the 24-hour period. No cement grout
accelerators shall be permitted.

G. Install the sand pack and cement grout by tremie pipe. Pump all cement grout using a tremie
pipe, taking special care not to disrupt the bentonite seal.

H. Pump the grout with the bottom of the tremie pipe no closer than 3-feet and no more than 6-feet
above the top of the bentonite seal. The Contractor shall take full responsibility for cementing

Area 4RD Section 02675 - Leachate Extraction Wells
SE Rockford Superfund Site, FLS-1302 Page 10 of 12



P:\1681IEPA\SE_Rockford\Remedial DesigiMrea 4\Design\90%\Div 2\02675.doc
September 13, 2004

operations, including volumes to be used and ensuring that the well screen and sand pack is not
cemented and/or casing deformed by the curing cement.

3.05 WELL DEVELOPMENT PROCEDURE

A. The extraction wells shall be developed by surging, compressed air (if air development is used,
an oil trap must be placed on the compressor), interrupted over-pumping, or other methods
approved by the Illinois EPA. (Surge block will not be allowed as a development method.)

B. Development of the extraction wells shall continue until the well conforms to the Well
Acceptance Criteria in Paragraph 1.13 above.

C. After the wells have been installed and developed, pump the wells to ensure compliance with the
Well Acceptance Criteria. All well development water shall be collected and treated on site.

3.06 WELL ABANDONMENT BECAUSE OF WELL CONSTRUCTION FAILURE

A. Failure to meet the Well Acceptance Criteria as stated in Paragraph 1.13 above, or abandoning a
well because of loss of tools, cemented well screens or sand packs, casing collapse, or other
causes, abandon the well in accordance with the standards and procedures specified in Section
02142.

B. No payment shall be given for time, materials, or work for well abandonment and no
compensation shall be made for the abandoned well.

3.07 WELL ABANDONMENT BECAUSE OF GEOLOGIC CONDITIONS

A. If the use of a well for extraction is deemed not feasible from analysis of the lithologic data
and/or after a well is complete because of geologic conditions beyond the control of the
Contractor, the well will be abandoned in accordance with standard procedures by filling the
well/borehole from bottom to top with cement grout. The Contractor shall be reimbursed for the
well construction at the lump sum price set forth in the Schedule of Prices and for the well
abandonment.

B. Construct a replacement well for the lump sum price set forth in the Schedule of Prices.

3.08 PROTECTION AND SITE CLEAN-UP

A. At all times during the progress of the work, use all reasonable precautions to prevent either
tampering with the wells, or the entrance of foreign material into the wells. Place a temporary
6-inch diameter PVC end cap over the well to protect the well from the entrance of foreign
material, until the extraction pump and well head is installed.

B. Upon completion of well installation add one pound of HTH to the well.

C. Immediately upon completion of the leachate extraction wells, remove all of the equipment,
materials and supplies from the site of the work, remove all surplus materials and debris, fill in
all holes or excavations and grade the site to elevations that existed before work started. Failure
to comply with these requirements shall be the authority of other contractors or workers directed
by the Illinois EPA to enter upon the site and complete the cleaning up, grading, etc. The cost of
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this work shall be deducted from any money due or to become due for construction of the
leachate extraction wells.

END OF SECTION
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SECTION 02901

MISCELLANEOUS WORK AND CLEANUP

PART 1 GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials, equipment and incidentals required and perform the miscellaneous
work not specified in other sections but obviously necessary for the proper completion of the
work as shown on the Drawings.

B. When applicable, perform the work in accordance with other related Sections. When no
applicable specification exists, perform the work in accordance with the best modern practice
and/or as directed by the Illinois EPA.

C. The work of this Section includes, but is not limited to, the following:

1. Crossing and relocating existing utilities.

2. Restoring driveways and sidewalks.

3. Cleaning up.

4. Incidental work.

5. Job photographs.

6. Protection and/or removal and reinstallation of signs, lamp posts and mailboxes.

7. Restoration and replacement of curbing.

8. Protection and bracing of utility poles.

9. Restoring easement and right-of-ways.

10. Temporary facilities.

1.02 SUBMTTTALS

A. Submit, in accordance with Article 2.05B of the General Conditions, a breakdown of the lump
sum for miscellaneous work and cleanup including the above items as a minimum.

PART 2 PRODUCTS

2.01 MATERIALS

A. Materials required for this Section shall be the same quality of materials that are to be restored.
Where possible, re-use existing materials that are removed.

Area 4RD Section 02901 - Miscellaneous Work and Cleanup
SE Rockford Superfund Site, FLS-1302 Page 1 of 4



P:\1681IEPA\SE_Rockford\Remedial DesigiAArea 4\Design\90%\Div 2\02901.doc
September 13,2004

PART 3 EXECUTION

3.01 CROSSING AND RELOCATING EXISTING UTILITIES

A. Perform any extra work required in crossing culverts, water courses, including brooks and
drainage ditches, storm drains, gas mains, water mains, electric, telephone, fiber optics, cable
TV, gas and water services and other utilities. This work shall include: bracing, hand excavation,
backfill (except screened gravel) and any other work required for crossing the utility or
obstruction not included for payment in other items in the Bid Form. Notification of Utility
Companies shall be as specified in Section 01046.

B. In locations where existing utilities cannot be crossed without interfering with the construction of
the work as shown on the Drawings, remove and relocate the utility as directed by the Illinois
EPA or cooperate with the Utility Companies concerned if they relocate their own utility.

C. At pipe crossings and where designated by the Illinois EPA, furnish and place screened gravel
bedding so that the existing utility or pipe is firmly supported for its entire exposed length. The
bedding shall extend to the mid-diameter of the pipe crossed. Payment for screened gravel at
pipe crossings will be made according to the unit price bid established in the Bid Form.

3.02 RESTORING DRIVEWAYS AND SIDEWALKS

A. Existing public and private driveways disturbed by the construction shall be replaced. Paved
drives shall be repaved to the limits and thicknesses existing prior to construction. Gravel drives
shall be replaced and regraded in kind.

B. Existing public and private sidewalks disturbed by the construction shall be replaced with
sidewalks of equal quality and dimension.

3.03 CLEANING UP

A. Remove all construction material, excess excavation, buildings, equipment and other debris
remaining on the job as a result of construction operations and restore the site of the work to a
neat and orderly condition.

3.04 INCIDENTAL WORK

A. Do all incidental work not otherwise specified, but obviously necessary to the proper completion
of the work as shown on the Drawings and as specified herein.

3.05 PHOTOGRAPHS OF PROJECT

A. Prior to the excavation in any street or cross country area, document existing conditions using
construction photographs as detailed in Section 01300.

B. The photographs shall be retained in a secure location throughout the duration of the project and
shall then be turned over to the Illinois EPA.
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3.06 REMOVAL AND REPLACEMENT OF SIGNS, LAMP POSTS AND MAILBOXES

A. Existing signs, lampposts and mailboxes which may be damaged or removed during the course
of work shall be reinstalled in a vertical position at the same location from which they were
removed. Replace damaged items with items of equal or better quality than the damaged items.
Provide a concrete anchor as necessary, to ensure a rigid alignment. Exercise care in the
reinstallation of all items to prevent damage to the newly installed piping.

3.07 RESTORATION AND REPLACEMENT OF CURBING

A. Existing concrete, bituminous, timber or granite curbing shall be protected. If necessary, curbing
shall be removed and replaced after backfilling. Curbing which is damaged during construction
shall be replaced with curbing of equal quality and dimension at the Contractor's expense.
Granite curbing removed and reset shall conform to Applicable City of Rockford and State of
Illinois building codes.

3.08 PROTECTION AND BRACING OF UTILITY POLES

A. Make all arrangements with the proper utility companies for bracing and protection of all utility
poles that may be damaged or endangered by the operations. Work under this item shall include
the related removal and reinstallation of guy wires, or support poles whether shown on the
Drawings or not.

3.09 RESTORING EASEMENTS AND RIGHT-OF-WAYS

A. Be responsible for all damage to private property due to the operations. Protect from injury all
walls, fences, cultivated shrubbery and vegetables, fruit trees, pavement, underground facilities,
such as water pipe, or other utilities which may be encountered along the route. If removal and
replacement are required, it shall be done in a workmanlike manner so that replacement is
equivalent to that which existed prior to construction.

B. Existing lawn and sod surfaces damaged by construction shall be replaced. Cut and replace the
lawn and sod, or restore the areas with an equivalent depth and quality of loam, seed and
fertilizer as necessary to produce a stand of grass at least equal to that existing prior to
construction. These areas shall be maintained and reseeded, if necessary, until all work under this
Contract has been completed and accepted. Any additional work required to restore property to
the original condition shall be performed.

C. Existing trees, shrubs, plants, and bushes outside of easements shall be fully protected as
specified in Section 01046. The work shall also include removing and replacing those trees,
shrubs and bushes as indicated on the Drawings. It shall include the careful excavation of the
root ball which shall be wrapped with burlap while out of the ground. Replant them after
backfilling the trench, stake them in an upright position and shall periodically water replanted
trees, bushes and shrubs. Be fully responsible for ensuring that any and all trees, bushes and
shrubs removed and replanted "take" and return to a viable state. Any replanted item that fails to
"take" or that is so damaged as to be unsuitable for replanting shall be replaced, at no additional
cost to the Illinois EPA, with a tree, bush or shrub equal to the one removed.

D. The Illinois EPA will inspect all work for provisional acceptance upon the written request
received at least 10 days before the anticipated date of inspection.
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1. After all necessary corrective work has been completed, the Illinois EPA will certify in
writing the provisional acceptance of the planting.

E. All plants shall be guaranteed for not less than 1 full year from the time of provisional
acceptance.

1. At the end of this period, any plant that is missing, dead, or not in satisfactory growth, as
determined by the Illinois EPA, shall be replaced.

2. All replacements shall be plants of the same kind and size. They shall be furnished and
planted as specified herein. The cost of replacement shall be borne by the Contractor except
where it can be definitely shown that loss resulted from vandalism or the Owner's failure to
maintain planting as instructed.

3. At the end of the guarantee period, inspection will be made by the Illinois EPA upon written
request submitted by the landscape contractor at least 10 days before the anticipated date.

4. After all necessary corrective work has been completed and tree staking has been removed,
the Illinois EPA will certify in writing the final acceptance of the planting.

3.10 TEMPORARY FACILITIES

A. Furnish, install, maintain and remove all temporary facilities required for construction or called
for in this Section.

END OF SECTION
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SECTION 02933

SEEDING

PARTI GENERAL

1.01 SCOPE OF WORK

A. Provide all labor, materials, equipment and incidentals required to furnish and apply fertilizer,
seed and mulch disturbed areas and maintain all seeded areas as shown on the Drawings and as
specified herein.

1.02 RELATED WORK

A. Earthwork is included in Section 02200.

B. Erosion and sedimentation control is included in Section 02270.

1.03 SUBMITTALS

A. Submit to the Illinois EPA for review in accordance with Section 01300 all shop drawing,
samples, regular soil and amendments test results from every source as specified in Articles 2.02
and 3.02, and all certificates, certified seed mix labels, product information, and all other
submittals specified for review and approval.

B. Samples of all materials for review and approval shall be submitted for inspection and
acceptance upon Illinois EPA's request.

C. Schedules for seeding and fertilizing must be submitted to the Illinois EPA for approval prior to
the work.

D. Submit method of seeding for each seed mix required for review and approval by Illinois EPA.

PART 2 PRODUCTS

2.01 VEGETATIVE SOIL

A. Vegetative Soil

1. Analysis

a. Top 6-inches of Vegetative Soil shall be a mixture of sand, silt, clay and organic
material either existing or thoroughly mixed with amendments to meet the
requirements of this specification. Vegetative Soil shall be free of stumps, roots, heavy
or stiff clay, stones equal or larger than 1-in in any dimension, lumps, coarse sand,
gravel, noxious weeds, sticks, brush or other litter. It shall contain no toxic or unstable
organic materials. Add soil amendments if required at no additional cost to the Owner
to meet specifications.
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b. Vegetative Soil shall be tested for nutrient fertilizer requirements, pH requirements and
organic content requirements per specifications. The Vegetative Soil may be amended
to meet specifications, prior to final grading, by the addition of approved organic
amendment, dry pond sediment, sand, limestone, and/or fertilizer. Use of amendments
is acceptable only if a soil test indicates a need and the material is thoroughly
incorporated prior to seeding. Use of unapproved Vegetative Soil will result in
rejection by the Illinois EPA and require removal by the Contractor at no cost to the
Owner.

c. Fertilizer and lime stone shall be spread and incorporated as per soil test
recommendations and for specific seed mix applications after the amended and
approved Vegetative Soil is spread but prior to fine grading.

2. Vegetative Soil as amended and proposed for use shall contain between 4% and 6% organic
matter by weight as determined by the loss on ignition of samples which have been
oven-dried to a constant weight at a temperature of 105 degrees C.

3. The acidity range of Vegetative Soil shall be 5.5 to 6.5 pH .

2.02 VEGETATIVE SOIL AMENDMENTS AND COMPOST TESTING REQUIREMENTS

A. Commercial fertilizer, peat, humus, sand or other additives shall be used as recommended by the
soil analysis to improve soil growth characteristics and as directed by the Illinois EPA for each
Vegetative Soil type.

B. Fertilizer shall be 10-10-10 or as recommended by the soil analysis as approved by the Illinois
EPA. It shall be delivered to the site in the original unopened containers each showing the
manufacturer's certificate of compliance and guaranteed analysis and shall comply with the State
and United States Fertilizer Laws. Store fertilizer so that when used it shall be dry and free
flowing. At least 50% by weight of the Nitrogen content shall be slow release or derived from
organic materials. Fertilizer shall contain not less than the percentages of weight of ingredients
or as recommended by the soil analysis. Fertilizer, if recommended for use within the wetland
buffer zone and approved by the Illinois EPA, shall be slow release nitrogen.

C. Limestone shall be ground limestone of an approved agricultural dolomite limestone containing
not less than 85% of total calcium or magnesium carbonates. Limestone shall be ground to such
fineness that 50% will pass through a 100 mesh sieve and 95% will pass through a 20 mesh
sieve.

D. Organic Matter:

1. Organic material (or compost) shall be natural or manufactured composted organic material
and shall be aged (one year minimum). Reed peat or sedge peat shall be proposed for use
only with permission of the Illinois EPA, because depletion of natural wetlands is
discouraged. Only compost meeting Class A USEPA 40CFR257 requirements for compost
products shall be acceptable.

2. Organic matter manufactured from sludge and other biowaste materials, if composted with
wood chips or other organic bulking agents, shall be aged for at least one year without
exception, and shall have no biowaste odor.
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3. Organic material shall contain no uncomposted bulking agents, such as uncomposted wood
chips, and shall be free from hard lumps and free water when handled (at least 60% dry
solids). It may be shredded or granular in form. No plastic shall be present. It shall be free
from excessive amounts of zinc or unpleasant odor. 100% of material shall pass a 1/2"
sieve.

2.03 SEED MIXTURES

A. Seed shall be labeled in accordance with USDA Rules and Regulations under the Federal Seed
Act and applicable state seed laws. Seed shall be from the same or previous year's crop; each
variety of seed shall have a percentage of germination and percentage of purity according to
DDOT Specifications and shall have not more than 1 percent weed content and contain no
noxious weeds. The mixtures shall consist of seed proportioned by weight and applied in the
appropriate areas as follows:

1. SLOPE SEED MIX (slopes greater than 10%, grass-lined channels, and all other disturbed
areas) - Seed shall be IDOT Class 3 Slope Mixture, and shall bear Illinois OK stamp or
certificate, as follows:

(#/acre) Common Name

40 Ky 31 Fescue
20 Perennial Ryegrass
5 Alsike Clover
10 Birdsfoot Trefoil
5 Little Bluestem
10 Side-Oats Grama
30 Fult Salt Grass
50 Spring Oats

2. TOP SLOPE SEED MIX (slopes less than 10%) - Seed shall be the following:

tion Rate
(#/acre) Common Name

2 Redtop
6 Alsike Clover
4 Birdsfoot Trefoil
5 Little Bluestem
10 Side Oats Grama
15 Perrenial Ryegrass
0.5 Smooth Blue Aster
0.5 Hoary Vervain
1 Black-eyed Susans
1 Stiff Goldenrod

B. The seed shall be furnished premixed in sealed bags or containers bearing the last date of
germination, which date shall be within a period of 6 months prior to commencement of planting
operations. Seed shall be delivered premixed in the proportions specified above. A
manufacturer's certificate of compliance to the specified mixes shall be submitted by the
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manufacturer for each seed type. These certificates shall include the guaranteed percentages of
purity, weed content and germination of the seed and also the net weight and date of shipment.
No seed may be sown until the Contractor has submitted the certificates.

C. Straw mulch and tackifier shall be as specified in Section 02270.

2.05 EROSION CONTROL BLANKET

A. The mat or blanket shall conform to the requirements specified in Section 02270 Sedimentation
and Erosion Control.

PART 3 EXECUTION

3.01 MATERIALS INSTALLATION

A. Seeding shall be conducted using a drill-type seeder in accordance with the IDOT Specifications.

3.02 SOIL TESTING AND ANALYSIS

A. The Contractor shall be responsible to obtain samples of installed Vegetative Soil to submit for
testing to ensure that Vegetative Soil conforms every 20,000 square feet with other Sections of
this Specification. The Contractor shall submit regular testing of the Vegetative Soil and
amendments to the Illinois EPA during construction and at a minimum, from every new source
and stockpile, and at the request of the Illinois EPA and at the Contractor's expense. Refer to
Vegetative Soil testing program for additional requirements.

3.03 SOIL ADDITIVE INSTALLATION

A. Soil additives shall be spread and thoroughly incorporated into the Vegetative Soil by disking,
rototilling, harrowing or other methods approved by the Illinois EPA. Soil additives/fertilizer
shall be provided as specified by an Independent Certified Agricultural Test Laboratory for the
establishment of turf grass.

3.04 MULCH APPLICATION

A. Straw Mulch shall be applied at the rate of 2 tons per acre and crimped.

B. Seeding shall be done immediately following soil preparation and only when the bed is in a
friable condition, not muddy or hard. If soil is not in a friable and loose condition, deep rake
surface of soil a minimum of two inches with a York rake, and removal or all stones larger than
1-in, trash, debris, and any other material other than clean Vegetative Soil.

C. The soil on which the seed is laid shall be reasonably moist and shall be watered if so directed.

D. When protection of newly graded areas is necessary at a time which is outside of the normal
seeding season, the Contractor shall protect those areas by whatever means necessary (such as
straw applied with a tar tack) or by other measures as approved by the Illinois EPA.
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3.05 MAINTENANCE FOR PROVISIONAL ACCEPTANCE

A. Keep all seeded areas watered and in good condition, reseeding if and when necessary until a
good, healthy, uniform growth is established over the entire area seeded and shall maintain these
areas in an approved condition including a minimum of two mowings of the grass areas until
provisional acceptance.

B. Watering of seeded areas:

1. Contractor shall provide irrigation appurtenances shall be provided by the Contractor to
ensure adequate irrigation of the seeded areas required for turf germination and
establishment and throughout the required maintenance period.

2. The Contractor shall water as required to maintain adequate moisture, until acceptance, in
the upper 4 inches of soil.

3. Watering shall be done in such a manner, which will provide uniform coverage, prevent
erosion due to application of excessive quantities over small areas, and prevent damage to
the finished surface by the watering equipment. The Contractor shall furnish sufficient
watering equipment to apply 1 complete coverage to the seeded areas in an 8 hour period for
each day.

C. On slopes, provide against washouts by an approved method. Any washout that occurs shall be
regraded and reseeded at the Contractor's expense until a good sod is established.

D. The Illinois EPA will inspect all work for provisional acceptance at the end of the 8 week grass
maintenance period, upon the written request, received at least 10 days before the anticipated
date of inspection.

E. A satisfactory stand will be defined as a section of grass of 10,000 sq ft or larger that has:

1. No bare spots larger than 3 sq ft.

2. No more than 10 percent of total area with bare spots larger than 1 sq ft.

3. Not more than 15 percent of total area with bare spots larger than 6-in square.

F. Furnish full and complete written instructions for maintenance of the grassed areas to the Owner
at the time of provisional acceptance.

G. The inspection by the Illinois EPA will determine whether maintenance shall continue in any
area of manner.

H. After all necessary corrective work and clean-up has been completed, and maintenance
instructions have been received by the Owner, the Illinois EPA will certify in writing the
provisional acceptance of the grassed area areas. Maintenance of grassed areas, or parts of
grassed areas shall cease on receipt of provisional acceptance.
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3.06 GUARANTEE PERIOD AND FINAL ACCEPTANCE

A. All seeded areas shall be guaranteed for not less than 1 full year from the time of provisional
acceptance.

B. At the end of the guarantee period, inspection will be made by the Illinois EPA upon written
request submitted at least 10 days before the anticipated date. Grassed area areas not
demonstrating satisfactory stands as outlined above, as determined by the Illinois EPA, shall be
renovated, reseeded and maintained meeting all requirements as specified herein.

C. After all necessary corrective work has been completed, the Illinois EPA shall certify in writing
the final acceptance of the grassed areas.

END OF SECTION
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SECTION 03100

CONCRETE FORMWORK

PARTI GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials, equipment, and incidentals required and design, install, and remove
formwork for cast-in-place concrete as shown on the Drawings and as specified herein.

B. Secure to forms as required or set for embedment as required, all miscellaneous metal items,
sleeves, reglets, anchor bolts, inserts, and other items furnished under other Sections and
required to be cast into concrete.

1.02 RELATED WORK

A. Concrete Reinforcement is included in Section 03200.

B. Concrete Joints and Joint Accessories are included in Section 03250.

C. Cast-in-Place Concrete is included in Section 03300.

D. Concrete Finishes are included in Section 03350.

1.03 SUBMITTALS

A. Submit to the Illinois EPA, in accordance with Section 01300, shop drawings and product data
showing materials of construction and details of installation for:

1. Location and sequence of the concrete placements.

2. Review of formwork submittals shall be for appearance and strength of the completed
structure only. Approval by the Illinois EPA of forming plans or procedures shall not
relieve the Contractor of responsibility for the strength, safety, or correctness of methods
used, the adequacy of equipment, or from carrying out the work in full compliance with the
requirements of the Drawings and as specified herein.

1.04 REFERENCE STANDARDS

A. American Concrete Institute (ACI)

1. ACI 301 - Standard Specification for Structural Concrete

2. ACI 318 - Building Code Requirements for Structural Concrete

3. ACI 347 - Formwork for Concrete
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B. American Plywood Association (APA)

1. Material grades and designations as specified

C. Where reference is made to one of the preceding standards, the revision in effect at the time of
bid opening shall apply, unless otherwise noted.

1.05 QUALITY ASSURANCE

A. The form liner manufacturer's representative shall be on site during the initial installation of the
form liner to instruct the Contractor on the proper methods of application and use of the liner.
He/she shall be available to answer any questions on the liner that the Illinois EPA may have.

1.06 SYSTEM DESCRIPTION

A. General: Architectural concrete is wall, slab, beam, or column concrete that will have surfaces
exposed to view in the finished work.

B. Structural design responsibility: All forms and shoring shall be designed at the Contractor's
expense by a Professional Engineer registered in the State. Formwork shall be designed and
erected in accordance with the requirements of ACI 301 and ACI318 and as recommended in
ACI347 and shall comply with all applicable regulations and codes. The design shall consider
any special requirements due to the use of plasticized and/or retarded set concrete.

PART 2 PRODUCTS

2.01 GENERAL

A. The usage of a manufacturer's name and model or catalog number is for the purpose of
establishing the standard of quality and general configurations desired.

2.02 MATERIALS

A. Forms for cast-in-place concrete shall be made of wood, metal, or other approved material.
Construct wood forms of sound lumber or plywood of suitable dimensions and free from
knotholes and loose knots. Where used for exposed surfaces, dress and match boards. Sand
plywood smooth and fit adjacent panels with tight joints. Metal forms may be used when
approved by the Illinois EPA and shall be of an appropriate type for the class of work involved.
All forms shall be designed and constructed to provide a flat, uniform concrete surface requiring
minimal finishing or repairs. All joints and gaps in forms shall be taped, gasketed, plugged,
and/or caulked with an approved material so that the joint will remain watertight and will
withstand placing pressures without bulging outward or creating surface patterns.

B. Wall Forms

1. Forms for all exposed exterior and interior concrete walls shall be new and unused
"Plyform" exterior grade plywood panels manufactured in compliance with the APA and
bearing the trademark of that group, or equal acceptable to the Illinois EPA. Provide B
grade or better veneer on all faces to be placed against concrete during forming. The class
of material and grades of interior plies shall be of sufficient strength and stiffness to
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provide a flat, uniform concrete surface requiring minimal finishing and grinding. All
corners shall have a 3/4-in chamfer unless otherwise noted on the Drawings.

C. Column Forms

1. Rectangular columns shall be formed as specified for wall forms. All corners shall have a
3/4-in chamfer unless otherwise noted on the Drawings.

D. Rustications shall be at the location and shall conform to the details shown on the Drawings.
Moldings for chamfers and rustications shall be milled and planed smooth. Rustications and
corner strips shall be of a nonabsorbent material, compatible with the form surface, and fully
sealed on all sides to prohibit the loss of paste or water between the two surfaces.

E. Form Release Agent

1. Coat all forming surfaces in contact with concrete using an effective, nonstaining,
nonresidual, water based, bond-breaking form coating unless otherwise noted. Form
release agent shall be compatible with coatings that will be applied to the concrete surface
coated with form release agent.

F. Concrete surfaces that are to be painted shall be formed with hard plastic finished plywood or a
similar material that does not require a form release agent unless the Contractor can substantiate
to the satisfaction of the Illinois EPA that the form release agent will not remain on the formed
surface after it is stripped.

G. Form Ties

1. Form ties encased in concrete other than those specified in the following paragraphs shall
be designed so that, after removal of the projecting part, no metal shall remain within
1-1/2-in of the face of the concrete. The part of the tie to be removed shall be provided
with a cone at least 1-in diameter at the surface and 1-1/2-in deep. Form ties in concrete
exposed to view shall be the cone-washer type.

2. Ties for walls that form any portion of a structure that contains liquid or is below the
design groundwater or design flood levels shall have tightly-adhered water stop washers
located near the center of the tie.

3. Common wire shall not be used for form ties.

4. Alternate form ties consisting of tapered through-bolts at least 1-in in diameter at smallest
end or through-bolts that utilize a removable tapered sleeve of the same minimum size may
be used at the Contractor's option. Obtain Illinois EPA's acceptance of system and spacing
of ties prior to ordering or purchase of forming. Clean, fill, and seal form tie hole with
nonshrink cement grout. The Contractor shall be responsible for watertightness of the
form ties and any repairs needed.
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PART 3 EXECUTION

3.01 GENERAL

A. Forms shall be used for all cast-in-place concrete including sides of footings. Forms shall be
constructed and placed so that the resulting concrete will be of the shape, lines, dimensions, and
appearance indicated on the Drawings.

B. Forms for walls shall have removable panels at the bottom for cleaning, inspection, and joint
surface preparation. Forms for walls of considerable height shall have closable intermediate
inspection ports. Tremies and hoppers for placing concrete shall be used to allow concrete
inspection, prevent segregation, and prevent the accumulation of hardened concrete on the
forms above the fresh concrete.

C. Forms shall be sufficiently rigid to withstand construction loads and vibration and to prevent
displacement or sagging between supports. Construct forms so that the concrete will not be
damaged by their removal. The Contractor shall be entirely responsible for the adequacy of the
forming system.

D. Molding, bevels, or other types of chamfer strips shall be placed to produce blockouts,
rustications, or chamfers as shown on the Drawings or as specified herein. Chamfer strips shall
be provided at horizontal and vertical projecting corners to produce a 3/4-in chamfer.
Rectangular or trapezoidal moldings shall be placed in locations requiring sealants where
specified or shown on the Drawings. Sizes of moldings shall conform to the sealants
manufacturer's recommendations.

E. Embedments

1. Ensure that all required embedded items are accurately placed at correct locations and
orientations.

2. Support embedded items against displacement during concrete placement. Provide
templates for positioning embedded anchor bolts.

3. Voids in sleeves, inserts, anchors, etc., shall be filled temporarily with readily removable
material to prevent the entry of concrete.

4. Ensure that all aluminum embedments are effectively coated or covered to prevent
aluminum-concrete reaction or electrolytic action between aluminum and steel.

5. Unless otherwise shown or approved, conduits and pipes embedded within a slab, wall, or
beam (other than those merely passing through) shall satisfy the following:

a. Maximum outside dimension shall be no greater than 1/3 the overall thickness of slab,
wall, or beam.

b. Spacing shall be greater than or equal to three diameters or widths on center.

c. Size, number, and placement shall not significantly impair the strength of the member.
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F. Before form material is reused, all surfaces to be in contact with concrete shall be thoroughly
cleaned, all damaged places repaired, all projecting nails withdrawn, and all protrusions
smoothed. Reuse of wooden forms for other than rough finish will be permitted only if a "like
new" condition of the form is maintained.

3.02 FORM TOLERANCES

A. Forms shall be surfaced, designed, and constructed in accordance with the recommendations of
ACI347 and shall meet the following additional requirements for the specified finishes.

B. Formed Surface Exposed to View: Edges of all form panels in contact with concrete shall be
flush within 1/8-in and forms for plane surfaces shall be such that the concrete will be plane
within 1/8-in in 5-ft. Forms shall be tight to prevent the passage of mortar, water, and grout.
The maximum deviation of the finish wall surface at any point shall not exceed 1/4-in from the
intended surface as shown on the Drawings. Form panels shall be arranged symmetrically and
in an orderly manner to minimize the number of seams.

C. Formed surfaces not exposed to view or buried shall meet requirements of Class "C" Surface in
ACI 347.

D. Formed rough surfaces including mass concrete, pipe encasement, electrical duct encasement,
and other similar installations shall have no minimum requirements for surface smoothness and
surface deflections. The overall dimensions of the concrete shall be plus or minus 1-in.

3.03 FORM PREPARATION

A. Wood forms in contact with the concrete shall be coated with an effective release agent prior to
form installation.

B. Steel forms shall be thoroughly cleaned and mill scale and other ferrous deposits shall be
sandblasted or otherwise removed from the contact surface for all forms, except those utilized
for surfaces receiving a rough finish. All forms shall have the contact surfaces coated with a
release agent.

3.04 REMOVAL OF FORMS

A. The Contractor shall be responsible for all damage resulting from removal of forms. Forms and
shoring shall remain in place in accordance with ACI 301 and ACI 347. Form removal shall
conform to the requirements specified in Section 03300.

3.05 INSPECTION

A. The Illinois EPA shall be notified when the forms are complete and ready for inspection at least
6 hours prior to the proposed concrete placement.
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B. Failure of the forms to comply with the requirements specified herein, or to produce concrete
complying with requirements of this Section shall be grounds for rejection of that portion of the
concrete work. Rejected work shall be repaired or replaced as directed by the Illinois EPA at no
additional cost to the Illinois EPA. Such repair or replacement shall be subject to the
requirements of this Section and approval of the Illinois EPA.

END OF SECTION
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SECTION 03200

CONCRETE REINFORCEMENT

PARTI GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials, equipment, and incidentals required and install all concrete
reinforcement complete as shown on the Drawings and as specified herein.

B. Furnish only all deformed steel reinforcement required to be built into concrete masonry unit
construction.

1.02 RELATED WORK

A. Concrete Formwork is included in Section 03100.

B. Concrete Joints and Joint Accessories are included in Section 03250.

C. Cast-in-Place Concrete is included in Section 03300.

D. Grout is included in Section 03600.

E. Modifications and Repair to Concrete are included in Section 03740.

F. Concrete Electrical Raceway Encasement is included in Section 03800.

G. Reinforced Unit Masonry is included in Section 04200.

1.03 SUBMITTALS

A. Submit to the Illinois EPA, in accordance with Section 01300, shop drawings and product data
showing materials of construction and details of installation for:

1. Reinforcing steel. Placement drawings shall conform to the recommendations of ACT 315.
All reinforcement in a concrete placement shall be included on a single placement drawing
or cross-referenced to the pertinent main placement drawing. Drawings shall clearly show
the placement of each bar listed in the bill of materials, and the placement of all required
additional reinforcement (around openings, at corners, etc.) shown on the standard detail
sheets. Show all splice locations and lap lengths. Bars to have special coatings and/or to
be of special steel or special yield strength are to be clearly identified.

2. Bar bending details. The bars shall be referenced to the same identification marks shown
on the placement drawings. If bend types or dimensional nomenclature differs from that
indicated in the CRSI Manual of Standard Practice, submit a drawing showing this
information with bar bending details. Bars to have special coatings and/or to be of special
steel or special yield strength shall be clearly identified.
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3. Drawings that, in the opinion of the Illinois EPA, are not sufficiently clear will be rejected
and a resubmittal will be required.

B. Submit samples of each of the following items:

1. Two samples of each type of mechanical reinforcing steel connectors when requested by
the Illinois EPA.

C. Submit Test Reports, in accordance with Section 01300, of each of the following items:

1. Certified copy of mill test on each steel proposed for use showing the physical properties
of the steel and the chemical analysis.

2. Welder's certification. The certification shall be in accordance with AWS Dl .4 when
welding of reinforcement is required.

1.04 REFERENCE STANDARDS

A. American Society for Testing and Materials (ASTM)

1. ASTM A82 - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement

2. ASTM A185 - Standard Specification for Steel Welded Wire Reinforcement, Plain, for
Concrete

3. ASTM A615 - Standard Specification for Deformed and Plain Billet-Steel Bars for
Concrete Reinforcement

4. ASTM A706 - Standard Specification for Low-Alloy Steel Deformed and Plain Bars for
Concrete Reinforcement

B. American Concrete Institute (ACI)

1. ACI 315 - Details and Detailing of Concrete Reinforcement

2. ACI 318 - Building Code Requirements for Structural Concrete

3. ACI SP-66 - ACI Detailing Manual

C. Concrete Reinforcing Steel Institute (CRSI)

1. Manual of Standard Practice

D. American Welding Society (AWS)

1. AWS Dl .4 - Structural Welding Code - Reinforcing Steel

E. Where reference is made to one of the preceding standards, the revision in effect at the time of
bid opening shall apply.
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1.05 DELIVERY, HANDLING, AND STORAGE

A. Reinforcing steel shall be substantially free from mill scale, rust, dirt, grease, or other foreign
matter.

B. Reinforcing steel shall be shipped and stored with bars of the same size and shape fastened in
bundles with durable tags, marked in a legible manner with waterproof markings showing the
same "mark" designations as those shown on the submitted placement drawings.

C. Reinforcing steel shall be stored off the ground, protected from moisture, and kept free from
dirt, oil, or other injurious contaminants.

PART 2 PRODUCTS

2.01 MATERIALS

A. Materials shall be new, of domestic manufacture, and shall comply with the following material
specifications.

B. Deformed Concrete Reinforcing Bars: ASTM A615, Grade 60 deformed bars.

C. Concrete Reinforcing Bars required on the Drawings to be Field Bent or Welded: ASTM A706.

D. Spiral Reinforcement

1. ASTM A615, Grade 60 for hot-rolled plain or deformed bars.

E. Welded Steel Wire Fabric: ASTM Al 85. Provide in flat sheets.

F. The following alternate materials are allowed:

1. ASTM A615 Grade 60 may be used for ASTM A706 provided the following requirements
are satisfied:

a. The actual yield strength of the reinforcing steel based on mill tests shall not exceed
the specified yield strength by more than 18,000 psi. Retests shall not exceed this
value by more than an additional 3,000 psi.

b. The ratio of the actual ultimate tensile strength to the actual tensile yield strength of
the reinforcement shall not be less than 1.25.

c. The carbon equivalency (CE) of bars shall be 0.55 or less.

G. Reinforcing Steel Accessories

1. Plastic Protected Bar Supports: CRSI Bar Support Specifications, Class 1 - Maximum
Protection.

2. Stainless Steel Protected Bar Supports: CRSI Bar Support Specifications, Class 2 -
Moderate Protection.
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3. Precast Concrete Block Bar Supports: CRSI Bar Support Specifications, Precast Blocks.
Blocks shall have equal or greater strength than the surrounding concrete.

H. Tie Wire

1. Tie Wires for Reinforcement shall be 16-gauge or heavier, black annealed wire.

I. Mechanical reinforcing steel butt splices shall be positive connecting threaded type employing a
hexagonal coupler such as Lenton rebar splices as manufactured by Erico Products Inc., Solon,
Ohio, or equal. Splices shall meet all ACI 318 Building Code requirements.

1. Unless otherwise noted on the Drawings, mechanical tension splices shall be designed to
produce a splice strength in tension or compression of not less than 125 percent of the
ASTM specified minimum yield strength of the reinforcement calculated using the full
(unthreaded) cross-section of the bar.

2. Compression type mechanical splices shall provide concentric bearing from one bar to the
other bar and shall be capable of developing the ultimate strength of the reinforcement in
compression.

J. Fiber Reinforcement

1. Synthetic reinforcing fiber for concrete shall be 100 percent polypropylene collated,
fibrillated fibers as manufactured by Fibermesh Company of Synthetic Industries, Inc.,
Chattanooga, Tennessee - Fibermesh or equal. Fiber length and quantity for the concrete
mix shall be in strict compliance with the manufacturer's recommendations as approved by
the Illinois EPA.

2.02 FABRICATION

A. Fabrication of reinforcement shall be in compliance with the CRSI Manual of Standard Practice.

B. Bars shall be cold bent. Bars shall not be straightened or rebent.

C. Bars shall be bent around a revolving collar having a diameter of not less than that
recommended by the ACI 318.

D. Bar ends that are to be butt spliced, placed through limited diameter holes in metal, or threaded,
shall have the applicable end(s) saw-cut. Such ends shall terminate in flat surfaces within
1-1/2 degrees of a right angle to the axis of the bar.

E. Spirals

1. Provide a minimum of 1 -112 finishing turns at the top and bottom.

2. Splices shall be tension lap splices at least 48 bar diameters, but not less than 12-in in
length. Welded splices shall only be used where specifically approved by the Illinois EPA.

3. Provide spacers as recommended by the CRSI Manual of Standard Practice.
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PARTS EXECUTION

3.01 INSTALLATION

A. Surface condition, bending, spacing, and tolerances of placement of reinforcement shall comply
with the CRSI Manual of Standard Practice. The Contractor shall be solely responsible for
providing an adequate number of bars and maintaining the spacing and clearances shown on the
Drawings.

B. Except as otherwise indicated on the Drawings, the minimum concrete cover of reinforcement
shall be as follows:

1. Concrete cast aga^st and permanently exposed to earth: 3-in.

2. Concrete exposed to soil, water, sewage, sludge, chemical spills, and/or weather: 2-in
(including bottom cover for slabs over liquid-containment structures).

3. Concrete not exposed to soil, water, sewage, sludge, and/or weather:

a. Slabs (top and bottom cover), walls, joists, shells, and folded plate members -
1-1/2-in.

b. Beams and columns (principal reinforcement, ties, spirals, and stirrups) - 1-1/2-in.

C. Reinforcement that will be exposed for a considerable length of time after being placed shall be
coated with a heavy coat of neat cement slurry.

D. No reinforcing steel bars shall be welded either during fabrication or erection unless specifically
shown on the Drawings or specified herein, or unless prior written approval has been obtained
from the Illinois EPA. All bars that have been welded, including tack welds, without such
approval shall be immediately removed from the work. When welding of reinforcement is
approved or called for, it shall comply with AWS D1.4.

E. Reinforcing steel interfering with the location of other reinforcing steel, conduits, or embedded
items, may be moved within the specified tolerances or one bar diameter, whichever is greater.
Greater displacement of bars to avoid interference shall only be made with the approval of the
Illinois EPA. Do not cut reinforcement to install inserts, conduits, mechanical openings, or
other items without the prior approval of the Illinois EPA.

F. Securely support and tie reinforcing steel to prevent movement during concrete placement.
Secure dowels in place before placing concrete.

G. Reinforcing steel bars shall not be field bent except where shown on the Drawings or
specifically authorized in writing by the Illinois EPA. If authorized, bars shall be cold-bent
around the standard diameter spool specified in the CRSI. Do not heat bars. Closely inspect the
reinforcing steel for breaks. If the reinforcing steel is damaged, replace, Cadweld, or otherwise
repair as directed by the Illinois EPA. Do not bend reinforcement after it is embedded in
concrete unless specifically shown otherwise on the Drawings.
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3.02 REINFORCEMENT AROUND OPENINGS

A. Unless specific additional reinforcement around openings is shown on the Drawings, provide
additional reinforcing steel on each side of the opening equivalent to one half of the cross-
sectional area of the reinforcing steel interrupted by an opening. The bars shall have sufficient
length to develop bond at each end beyond the opening or penetration.

3.03 SPLICING OF REINFORCEMENT

A. Splices designated as compression splices on the Drawings, unless otherwise noted, shall be
30 bar diameters, but not less than 12-in. The lap splice length for column vertical bars shall be
based on the bar size in the column above.

B. Tension lap splices shall be provided at all laps in compliance with ACI 318. Class A splices
may be used when 50 percent or less of the bars are spliced within the required lap length.
Class B splices shall be used at all other locations.

C. Splicing of reinforcing steel in concrete elements noted to be "tension members" on the
Drawings shall be avoided whenever possible. However, if required for constructibility, splices
in the reinforcement subject to direct tension shall be made using mechanical connectors
capable of developing, in tension, at least 125 percent of the specified yield strength of the bar.
Splices in adjacent bars shall be offset the distance of a Class B splice.

D. Install wire fabric in as long lengths as practicable. Wire fabric from rolls shall be rolled flat
and firmly held in place. Splices in welded wire fabric shall be lapped in accordance with the
requirements of ACI-318 but not less than 12-in. The spliced fabrics shall be tied together with
wire ties spaced not more than 24-in on center and laced with wire of the same diameter as the
welded wire fabric. Do not position laps midway between supporting beams, or directly over
beams of continuous structures. Offset splices in adjacent widths to prevent continuous splices.

E. Mechanical reinforcing steel splicers shall be used only where shown on the Drawings. Splices
in adjacent bars shall be offset by at least 30 bar diameters. Splicers shall be installed and
connected as recommended by the manufacturer.

3.04 ACCESSORIES

A. Determine, provide, and install accessories such as chairs, chair bars, and the like in sufficient
quantities and strength to adequately support the reinforcement and prevent its displacement
during the erection of the reinforcement and the placement of concrete.

B. Use precast concrete blocks where the reinforcing steel is to be supported over soil. Precast
blocks shall not be used to support reinforcement at surfaces other than soil.

C. Stainless steel bar supports or steel chairs with stainless steel tips shall be used where the chairs
are set on forms for a concrete surface that will be exposed to weather, high humidity, or liquid
(including bottom of slabs over liquid containing areas). Use of galvanized or plastic tipped
metal chairs is permissible in all other locations unless otherwise noted on the Drawings or
specified herein.
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D. Alternate methods of supporting top steel in slabs, such as steel channels supported on the
bottom steel or vertical reinforcing steel fastened to the bottom and top mats, may be used if
approved by the Illinois EPA.

3.05 INSPECTION

A. In no case shall any reinforcing steel be covered with concrete until the installation of the
reinforcement, including the size, spacing, and position of the reinforcement has been observed
by the Illinois EPA and the Illinois EPA's release to proceed with the concreting has been
obtained. The Illinois EPA shall be given ample prior notice of the readiness of placed
reinforcement for observation. The forms shall be kept open until the Illinois EPA has finished
observations of the reinforcing steel.

END OF SECTION
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SECTION 03250

CONCRETE JOINTS AND JOINT ACCESSORIES

PARTI GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials, equipment, and incidentals required and install accessories for
concrete joints as shown on the Drawings and as specified herein.

1.02 RELATED WORK

A. Concrete Formwork is included in Section 03100.

B. Concrete Reinforcement is included in Section 03200.

C. Cast-in-Place Concrete is included in Section 03300.

D. Concrete Finishes are included in Section 03350.

E. Grout is included in Section 03600.

F. Modifications and Repair to Concrete are included in Section 03740.

G. Miscellaneous Metals are included in Section 05500.

1.03 SUBMITTALS

A. Submit to the Illinois EPA, in accordance with Section 01300, shop drawings and product data
showing materials of construction and details of installation for:

1. Standard water stops: Product data including catalogue cut, technical data, storage
requirements, splicing methods, and conformity to ASTM standards.

2. Special water stops: Product data including catalogue cut, technical data, location of use,
storage requirements, splicing methods, installation instructions, and conformity to ASTM
standards.

3. Prefabricated drainage layer: Product data including catalogue cut, technical data, splicing
methods, installation instructions, and conformity to ASTM standards.

4. Premolded joint fillers: Product data including catalogue cut, technical data, storage
requirements, installation requirements, location of use, and conformity to ASTM
standards.

5. Bond breaker: Product data including catalogue cut, technical data, storage requirements,
installation requirements, location of use, and conformity to ASTM standards.
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6. Compressible joint filler: Product data including catalogue cut, technical data, storage
requirements, installation requirements, location of use, and conformity to ASTM
standards.

7. Bonding agents: Product data including catalogue cut, technical data, storage
requirements, product life, application requirements, and conformity to ASTM standards.

B. Certifications

1. Certification that all materials used within the joint system are compatible with each other.

1.04 REFERENCE STANDARDS

A. American Society for Testing and Materials (ASTM)

1. ASTM C881 - Standard Specification for Epoxy-Resin-Base Bonding Systems for
Concrete

2. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete
Paving and Structural Construction (Non-extruding and Resilient Bituminous Types)

3. ASTM D1752 - Standard Specification for Preformed Sponge Rubber and Cork Expansion
Joint Fillers for Concrete Paving and Structural Construction

B. U.S. Army Corps of Engineers (CRD)

1. CRD C572 - Specification for Polyvinylchloride Water stops

C. Federal Specifications (FS)

1. FS SS-S-210A - Sealing Compound for Expansion Joints

D. Where reference is made to one of the preceding standards, the revision in effect at the time of
bid opening shall apply.

PART 2 PRODUCTS

2.01 GENERAL

A. The use of manufacturer's name and model or catalogue number is for the purpose of
establishing the standard of quality and general configuration desired.

B. All materials used together in a given joint (bond breakers, backer rods, joint fillers, sealants,
etc.) shall be compatible with one another. Coordinate selection of suppliers and products to
ensure compatibility. Under no circumstances shall asphaltic bond breakers or joint fillers be
used in joints receiving sealant.

C. All chemical sealant type water stops shall be products specifically manufactured for the
purpose for which they will be used and the products shall have been successfully used on
similar structures for more than 5 years.
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2.02 MATERIALS

A. Standard Water stops

1. PVC Water Stops - The PVC water stops shall be made by extruding elastomeric plastic
compound with virgin polyvinylchloride as the basic resins. The compound shall contain
no reprocessed materials. Minimum tensile strength of water stop shall be 1,750 psi. The
water stop shall conform to CRD C572.

a. Water stops for non-expansion joints shall be 6-in wide and be the flat ribbed type.
Non-expansion joint water stops shall be style 580 by Greenstreak Plastic Products,
St. Louis, Missouri; style R6-38 by Vinylex Corp., Knoxville, Tennessee; or equal.

b. Equal water stops may have an integral fastening system.

B. Special Water Stops

1. Injected Tube Water Stops - Non-expansion joint. The permeable injection tubes shall be
composed of a reinforcing spiral covered with an inner and outer protective membrane.
The injected material shall be a polyurethane grout with an accelerator system. The
accelerator shall be capable of controlling the reaction time up to 1 hour. After reaction,
the polyurethane grout shall form a flexible closed cell polyurethane foam. The system
shall be INJECTO with Flex LV resin by DeNeef America, Inc.; ULTRA SEAL System
with AKWASEAL grout by Colloid Environmental Technologies Co., Arlington Heights,
Illinois; or equal.

2. Type A Expansive Water Stops - Non-expansion joint. The water stops shall be a
preformed bentonite/butyl rubber based system. Installation adhesives used with the
expansive water stops shall be as recommended by the water stop manufacturer. The water
stop shall be Waterstop-RX as manufactured by Colloid Environmental Technologies
Company, Arlington Heights, Illinois; Swellstop by Greenstreak Plastic Products, St.
Louis, Missouri; or equal.

C. Prefabricated Drainage Layer

1. Drainage system is composed of a polystyrene cone and a non-woven filter fabric. The
prefabricated drainage layer shall be CCW MiraDRAIN 6200 by Carlisle Coatings and
Waterproofing Inc., Wylie, Texas, or equal.

D. Premolded Joint Filler

1. Premolded joint filler - structures. Self-expanding cork, premolded joint filler shall
conform to ASTM D1752, Type III. The thickness shall be 3/4-in unless shown otherwise
on the Drawings.

2. Premolded joint filler - sidewalk and roadway concrete pavements or where fiber joint
filler is specifically noted on the Drawings. The joint filler shall be asphalt-impregnated
fiberboard conforming to ASTM Dl 751. Thickness shall be 3/4-in unless otherwise shown
on the Drawings.

E. Bond Breaker
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1. Bond breaker tape shall be an adhesive-backed glazed butyl or polyethylene tape that will
satisfactorily adhere to the premolded joint filler or concrete surface as required. The tape
shall be the same width as the joint.

2. Except where tape is specifically indicated on the Drawings, bond breaker for concrete
shall be a nonstaining type bond prevention coating such as Sure-Lift WB (J-5) by Dayton
Superior Corporation, Oregon, Illinois; Silcoseal 2000F by Nox-Crete Inc., Omaha,
Nebraska; or equal.

F. Bonding Agent

1. Epoxy bonding agent shall be a two-component, solvent-free, moisture insensitive, epoxy
resin material conforming to ASTM C881, Type V. The bonding agent shall be Sikadur 32
(LPL) Hi-Mod by Sika Corporation of Lyndhurst, New Jersey; Concresive Liquid (LPL)
by Master Builders of Cleveland, Ohio; or equal.

PART 3 EXECUTION

3.01 INSTALLATION

A. Standard Water Stops

1. Install water stops for all joints where indicated on the Drawings. Water stops shall be
continuous around all corners and intersections so that a continuous seal is provided.
Splices shall be made by welding.

2. PVC splices shall be made by welding in accordance with the manufacturer's
recommendations, subject to acceptance of the Illinois EPA. Only manufacturer's special
approved tools shall be used for welding. The finished splices shall provide a cross-section
that is dense and free of porosity.

3. To properly secure PVC water stops in wall joints before concrete is placed, drill holes in
water stops approximately 1-in from each edge or between the outermost ribs at each edge
and center the water stop in the joint. Tie both edges of the water stop and fasten to
reinforcing steel with black annealed steel tie wire as specified for tying reinforcing steel
and secure in place so that the water stop will be perpendicular to the joint and remain in
the required position during concrete placement. The spacing of the water stop ties shall
match the spacing of the adjacent reinforcing, but need not be spaced closer than 12-in on
center.

4. Horizontal PVC water stops in slabs shall have the edge of the water stop lifted while
placing concrete below the water stop. Then the water stop shall be manually forced
against and into the placed concrete and covered with fresh concrete, to ensure adequate
encasement of the water stop in concrete.

5. Water stops shall be installed so that half of the width will be embedded on each side of the
joint. Care shall be exercised to ensure that the water stop is completely embedded in
void-free concrete.
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6. Water stops shall be terminated 3-in below the exposed top of walls. Expansion joint
water stop center bulbs shall be plugged with foam rubber, 1-in deep, at point of
termination.

B. Special Water Stops

1. Install special water stops at joints where specifically noted on the Drawings. Water stops
shall be continuous around all corners and intersections so that a continuous seal is
provided.

2. Each piece of the water stop shall be of maximum practicable length to provide a minimum
number of connections or splices. Connections and splices shall conform to the
manufacturer's recommendations and as specified herein.

3. Water stops shall be terminated 3-in below the exposed top of walls.

4. Injected tube water stops shall be installed in conformity with the manufacturer's
recommendations. Injection ports shall not be spaced greater than 25-ft. The joint surfaces
shall be wire brushed and scraped as necessary to expose an uncontaminated surface. The
joint shall then be cleaned with pressurized air to remove all residue and debris.
Immediately prior to resin injection, the injection tubes shall be flushed with water to clean
and moisten the full length of the tube. Resin injection shall be in accordance with the
manufacturer's recommendations. The injection tube shall be sealed and injection
commenced on the next adjacent tube prior to the setting of the resin.

5. Prepare the joint surfaces, install primers or adhesives, and install water stops in
accordance with the manufacturer's instructions.

C. Prefabricated Drainage Layer

1. Install per manufacturer's recommendations.

D. Construction Joints

1. Make construction joints only at locations shown on the Drawings or as approved by the
Illinois EPA. Any additional or relocation of construction joints proposed by the
Contractor must be submitted to the Illinois EPA for written approval.

2. Additional or relocated joints should be located where they least impair strength of the
member. In general, locate joints within the middle third of spans of slabs, beams, and
girders. However, if a beam intersects a girder at the joint, offset the joint a distance equal
to twice the width of the member being connected. Locate joints in walls and columns at
the underside of floors, slabs, beams, or girders and at tops of footings or floor slabs. Do
not locate joints between beams, girders, column capitals, or drop panels and the slabs
above them. Do not locate joints between brackets or haunches and walls or columns
supporting them.

3. All joints shall be perpendicular to main reinforcement. Continue reinforcing steel through
the joint as indicated on the Drawings. When joints in beams are allowed, provide a shear
key and inclined dowels as approved by the Illinois EPA.
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4. Provide sealant grooves for joint sealant where indicated on the Drawings.

5. At all construction joints and at concrete joints designated on the Drawings to be
"roughened," uniformly roughen the surface of the concrete to a full amplitude (distance
between high and low points or side to side) of approximately 1/4-in to expose a fresh face.
Just prior to placing concrete against the joist, thoroughly clean joint surfaces of loose or
weakened materials by waterblasting or sandblasting and prepare for bonding. At least
2 hours before and again shortly before the new concrete is deposited, the joints and
adjacent concrete surfaces to at least 12-in past the joint shall be saturated with water.
After glistening water disappears, the joints shall be given a thorough coating of neat
cement slurry mixed to the consistency of very heavy paste. The surfaces shall receive a
coating at least 1/8-in thick, well scrubbed-in by means of stiff bristle brushes whenever
possible. Horizontal wall joints with no access to the earlier concrete placement surface
shall have the roughened surface thoroughly coated with a neat cement slurry of pouring
consistency. New concrete shall be deposited before the neat cement dries.

6. In lieu of the preceding method for bonding plastic concrete to hardened concrete, the
following optional method may be used. Concrete must be allowed to set a minimum of
28 days. Use an epoxy-bonding agent applied to roughened and cleaned surfaces of set
concrete in strict accordance with manufacturer's recommendations.

7. Provide water stops in all wall and slab construction joints in liquid containment structures
and at other locations shown on the Drawings.

8. Keyways shall not be used in construction joints unless specifically shown on the
Drawings or approved by the Illinois EPA.

E. Expansion Joints

1. Do not extend through expansion joints, reinforcement, or other embedded metal items that
are continuously bonded to concrete on each side of joint.

2. Position premolded joint filler material accurately. Secure the joint filler against
displacement during concrete placement and compaction. Place joint filler over the face of
the joint, allowing for sealant grooves as detailed on the Drawings. Tape all joint filler
splices to prevent intrusion of mortar. Seal expansion joints as shown on the Drawings.

3. Expansion joints shall be 3/4-in in width unless otherwise noted on the Drawings.

4. Where indicated on the Drawings, install smooth dowels at right angles to expansion joints.
Align dowels accurately with finished surface. Rigidly hold in place and support during
concrete placement. Unless otherwise shown on the Drawings, apply oil or grease to one
end of all dowels through expansion joints. Provide plastic expansion caps on the
lubricated ends of expansion dowels.

5. Provide center bulb type water stops in all wall and slab expansion joints in liquid
containment structures and at other locations shown on the Drawings.
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F. Control Joints

1. Provide sealant grooves, sealants, and water stops at control joints in slabs on grade or
walls as detailed. Provide water stops at all wall and slab control joints in water
containment structures and at other locations shown on the Drawings.

2. Control joints may be sawed if specifically approved by the Illinois EPA. If control joint
grooves are sawed, properly time the saw cutting with the time of the concrete set. Start
cutting as soon as concrete has hardened sufficiently to prevent aggregates from being
dislodged by the saw. Complete cutting before shrinkage stresses have developed
sufficiently to induce cracking. No reinforcing shall be cut during sawcutting.

3. Extend every other bar of reinforcing steel through control joints or as indicated on the
Drawings. Where specifically noted on the Drawings, coat the concrete surface with a
bond breaker prior to placing new concrete against it. Avoid coating reinforcement or
water stops with bond breaker at these locations.

END OF SECTION
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SECTION 03300

CAST-IN-PLACE CONCRETE

PARTI GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor and materials required and install cast-in-place concrete complete as shown on
the Drawings and as specified herein.

1.02 RELATED WORK

A. Concrete Formwork is included in Section 03100.

B. Concrete Reinforcement is included in Section 03200.

C. Concrete Joints and Joint Accessories are included in Section 03250.

D. Concrete Finishes are included in Section 03350.

E. Grout is included in Section 03600.

F. Modifications to Existing Concrete are included in Section 03740

G. Concrete Electrical Raceway Encasement is included in Section 03800.

1.03 SUBMITTALS

A. Submit to the Illinois EPA, in accordance with Section 01300, shop drawings and product data
including the following:

1. Sources of cement, pozzolan, and aggregates.

2. Material Safety Data Sheets (MSDS) for all concrete components and admixtures.

3. Air-entraining admixture. Product data including catalogue cut, technical data, storage
requirements, product life, recommended dosage, recommended procedures for field
testing of air content, temperature considerations, and conformity to ASTM standards.

4. Water-reducing admixture. Product data including catalogue cut, technical data, storage
requirements, product life, recommended dosage, temperature considerations, and
conformity to ASTM standards.

5. High-range water-reducing admixture (plasticizer). Product data including catalogue cut,
technical data, storage requirements, product life, recommended dosage, temperature
considerations, retarding effect, slump range, and conformity to ASTM standards. Identify
proposed locations of use.
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6. Concrete mix for each formulation of concrete proposed for use including constituent
quantities per cubic yard, water-cementitious materials ratio, air content, concrete slump,
type, and manufacturer of cement. Provide either a. or b. below for each mix proposed.

a. Compression test results for proposed mixes. Include standard deviation data for
28-day compression strength of each proposed concrete mix based on statistical
records.

b. Curve of water-cementitious materials ratio versus concrete compressive strength for
each formulation of concrete proposed based on laboratory tests. The cylinder
strength shall be the average of the 28-day cylinder strength test results for each mix.
Provide results of 7- and 14-day tests, if available.

7. Sheet curing material. Product data including catalogue cut, technical data, and conformity
to ASTM standard.

8. Liquid curing compound. Product data including catalogue cut, technical data, storage
requirements, product life, application rate, and conformity to ASTM standards. Identify
proposed locations of use.

B. Samples

1. Fine and coarse aggregates if requested by the Illinois EPA.

C. Test Reports

1. Fine aggregates - sieve analysis, physical properties, and deleterious substances.

2. Coarse aggregates - sieve analysis, physical properties, and deleterious substances.

3. Cements - chemical analysis and physical properties for each type.

4. Pozzolans - identify conformance to ASTM Standards. Provide chemical analysis and
physical properties.

D. Certifications

1. Certify admixtures used in the same concrete mix are compatible with each other and with
the aggregates.

1.04 REFERENCE STANDARDS

A. American Society for Testing and Materials (ASTM)

1. ASTM C31 - Standard Practice for Making and Curing Concrete Test Specimens in the
Field

2. ASTM C33 - Standard Specification for Concrete Aggregates

3. ASTM C39 - Standard Test Method for Compressive Strength of Cylindrical Concrete
Specimens
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4. ASTM C42 - Standard Test Method for Obtaining and Testing Drilled Cores and Sawed
Beams of Concrete

5. ASTM C94 - Standard Specification for Ready-Mixed Concrete

6. ASTM C143 - Standard Test Method for Slump of Hydraulic Cement Concrete

7. ASTM Cl 50 - Standard Specification for Portland Cement

8. ASTM C171 - Standard Specification for Sheet Materials for Curing Concrete

9. ASTM Cl72 - Standard Practice for Sampling Freshly Mixed Concrete

10. ASTM C173 - Standard Test Method for Air Content of Freshly Mixed Concrete by the
Volumetric Method

11. ASTM C231 - Standard Test Method for Air Content of Freshly Mixed Concrete by the
Pressure Method

12. ASTM C260 - Standard Specification for Air-Entraining Admixtures for Concrete

13. ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for
Curing Concrete

14. ASTM C494 - Standard Specification for Chemical Admixtures for Concrete

15. ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural
Pozzolan for Use as a Mineral Admixture in Concrete

16. ASTM C1017 - Standard Specification for Chemical Admixtures for Use in Producing
Flowing Concrete

B. American Concrete Institute (ACI)

1. ACI 304R - Guide for Measuring, Mixing, Transporting, and Placing Concrete

2. ACI 305R - Hot Weather Concreting

3. ACI 306.1 - Standard Specification for Cold Weather Concreting

4. ACI 350 - Code Requirements for Environmental Engineering Concrete Structures

C. BOCA National Building Code 1993

D. Where reference is made to one of the preceding standards, the revision in effect at the time of
bid opening shall apply.

E. When references conflict, the most conservative shall apply.
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1.05 QUALITY ASSURANCE

A. Reinforced concrete shall comply with ACI 350 and other stated requirements, codes, and
standards. The most stringent requirement of the codes, standards, and this Section shall apply
when conflicts exist.

B. Only one source of cement and aggregates shall be used on any one structure. Concrete shall be
uniform in color and appearance.

C. Well in advance of placing concrete, discuss with the Illinois EPA the sources of individual
materials and batched concrete proposed for use. Discuss placement methods, water stops, and
curing. Propose methods of hot and cold weather concreting as required. Prior to the placement
of any concrete containing a high-range water-reducing admixture (plasticizer), the Contractor,
accompanied by the plasticizer manufacturer, shall discuss the properties and techniques of
batching and placing plasticized concrete.

D. If, during the progress of the work, it is impossible to secure concrete of the required
workability and strength with the materials being furnished, the Illinois EPA may order such
changes in proportions or materials, or both, as may be necessary to secure the desired
properties. All changes so ordered shall be made at the Contractor's expense.

E. If, during the progress of the work, the materials from the sources originally accepted change in
characteristics, the Contractor shall, at his expense, make new acceptance tests of aggregates
and establish new design mixes.

F. Testing of the following materials shall be furnished by Contractor to verify conformity with
this Section and the stated ASTM Standards.

1. Fine aggregates for conformity with ASTM C33 - sieve analysis, physical properties, and
deleterious substances.

2. Coarse aggregates for conformity with ASTM C33 - sieve analysis, physical properties,
and deleterious substances.

3. Cements for conformity with ASTM Cl 50 - chemical analysis and physical properties.

4. Pozzolans for conformity with ASTM C618 - chemical analysis and physical properties.

5. Proposed concrete mix designs - compressive strength, slump, and air content.

G. Field testing and inspection services shall be provided by an independent testing laboratory
hired by the Contractor. The cost of such work, except as specifically stated otherwise, will be
paid by the Contractor.

1. The Contractor's testing laboratory shall be a recognized materials testing laboratory
demonstrating not less than 5 years experience in sampling and testing of concrete as
required by this Section. The laboratory shall not be affiliated with the Contractor. The
Contractor and its officers shall have no beneficial interest in the work of the laboratory
proposed for use on the project.
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2. The testing laboratory shall provide the following tests to verify that the materials placed
conformed to the requirements of this Section.

a. Concrete placements - compressive strength (cylinders), compressive strength (cores),
slump, and air content.

b. Other materials or products that may come under question.

H. All materials incorporated in the work shall conform to accepted samples.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Cement: Store in weathertight buildings, bins, or silos to provide protection from dampness and
contamination and to minimize warehouse set.

B. Aggregate: Arrange and use stockpiles to avoid excessive segregation or contamination with
other materials or with other sizes of like aggregates. Build stockpiles in successive horizontal
layers not exceeding 3-ft in thickness. Complete each layer before the next is started. Do not
use frozen or partially frozen aggregate. Allow sand to drain to a uniform moisture content
before using.

C. Admixtures: Store in closed containers to avoid contamination, evaporation, or damage.
Provide suitable agitating equipment to assure uniform dispersion of ingredients in admixture
solutions that tend to separate. Protect liquid admixtures from freezing and other temperature
changes that could adversely affect their characteristics.

D. Pozzolan: Store in weathertight buildings, bins, or silos to provide protection from dampness
and contamination.

E. Sheet Curing Materials: Store in weathertight buildings or off the ground and under cover.

F. Liquid Curing Compounds: Store in closed containers.

PART 2 PRODUCTS

2.01 GENERAL

A. The use of manufacturer's name and model or catalogue number is for the purpose of
establishing the standard of quality and general configuration desired.

B. Like items of materials shall be the end products of one manufacturer in order to provide
standardization for appearance, maintenance, and manufacturer's service.

2.02 MATERIALS

A. Materials shall comply with this Section and applicable State or local requirements.
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B. Cement: Domestic portland cement complying with ASTMC150. Air entraining cements shall
not be used. Cement brand shall be subject to approval by the Illinois EPA and one brand shall
be used throughout the work. The following cement type(s) shall be used:

1. Class A, B, and D Concrete - Type I or III with the addition of fly ash allowed.

C. Fine Aggregate: Washed inert natural sand conforming to the requirements of ASTM C33.

D. Coarse Aggregate: Well-graded crushed stone or washed gravel conforming to the
requirements of ASTM C33. Size numbers for the concrete mixes shall be as shown in Table
03300-1 herein. Grading requirements shall be as listed in ASTM C33 Table 2 for the specified
coarse aggregate size number. Limits of Deleterious Substances and Physical Property
Requirements shall be as listed in ASTM C33 Table 3 for severe weathering regions. Coarse
aggregate shall not contain any materials that are deleteriously reactive with the alkalies in the
cement when exposed to moisture. Where aggregate reactivity has not been established or
tested, a low-alkali cement shall be used in the mix design.

E. Water: Potable water free from injurious amounts of oils, acids, alkalis, salts, organic matter, or
other deleterious substances.

F. Admixtures: Admixtures shall be free of chlorides and alkalis (except for those attributable to
water). When it is required to use more than one admixture in a concrete mix, the admixtures
shall be from the same manufacturer. Admixtures shall be compatible with the concrete mix
including other admixtures.

1. Air-Entraining Admixture: The admixture shall comply with ASTM C260. Proportioning
and mixing shall be in accordance with manufacturer's recommendations.

2. Water-Reducing Agent: The admixture shall comply with ASTM C494, Type A.
Proportioning and mixing shall be in accordance with manufacturer's recommendations.

3. High-Range Water-Reducer (Plasticizer): The admixture shall comply with ASTM C494,
Type F or ASTM C1017, Type I and shall result in non-segregating plasticized concrete
with little bleeding and with the physical properties of low water/cement ratio concrete.
The treated concrete shall be capable of maintaining its plastic state in excess of 2 hours.
Proportioning and mixing shall be in accordance with manufacturer's recommendations.

4. Admixtures causing retarded or accelerated setting of concrete shall not be used without
written approval from the Illinois EPA. When allowed, the admixtures shall be retarding
or accelerating water reducing or high range water reducing admixtures.

G. Pozzolan (Fly Ash). Pozzolan shall be Class F fly ash complying with ASTM C618 except the
Loss on Ignition (LOT) shall be limited to 3 percent maximum.

H. Sheet Curing Materials. Waterproof paper, polyethylene film, or white burlap-polyethylene
sheeting all complying with ASTM C171.

I. Liquid Curing Compound. Liquid membrane-forming curing compound shall comply with the
requirements of ASTM C309, Type 1-D (clear or translucent with fugitive dye) and shall
contain no wax, paraffin, or oil.
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2.03 MIXES

A. Development of mix designs and testing shall be by an independent testing laboratory
acceptable to the Illinois EPA engaged by and at the expense of the Contractor.

B. Select proportions of ingredients to meet the design strength and materials limits specified in
Table 03300-1 and to produce concrete having proper placeability, durability, strength,
appearance, and other required properties. Proportion ingredients to produce a homogenous
mixture that will readily work into corners and angles of forms and around reinforcement
without permitting materials to segregate or allowing excessive free water to collect on the
surface.

C. The design mix shall be based on one of the following:

1. Standard deviation data of prior mixes with essentially the same proportions of the same
constituents. Acceptance of mixes based on standard deviation shall be based on the
modification factors for standard deviation tests contained in ACI350.

2. Trial mixes developed by a testing laboratory, acceptable to the Illinois EPA, engaged by
and at the expense of the Contractor. The water content of the concrete mix, determined by
laboratory testing, shall be based on a curve showing the relation between water
cementitious ratio and 7- and 28-day compressive strengths of concrete made using the
proposed materials. The curves shall be determined by four or more points, each
representing an average value of at least three test specimens at each age. The curves shall
have a range of values sufficient to yield the desired data, including the specified design
strengths as modified below, without extrapolation. The water content of the concrete
mixes to be used, as determined from the curve, shall correspond to strengths at least
16 percent greater than the specified design strengths. The resulting mix shall not conflict
with the limiting values for maximum water-cementitious materials ratio and net minimum
cementitious content as specified in Table 03300-1.

D. Compression Tests: Provide testing of the proposed concrete mix or mixes to demonstrate
compliance with the specified design strength requirements in conformity with the preceding
paragraph.

E. Entrained air, as measured by ASTM C231, shall be as shown in Table 03300-1.

1. If the air-entraining agent proposed for use in the mix requires testing methods other than
ASTM C231 to accurately determine air content, make special note of this requirement in
the admixture submittal.

F. Slump of the concrete as measured by ASTM C143, shall be as shown in Table 03300-1. If a
high-range water-reducer (plasticizer) is used, the slump indicated shall be that measured before
plasticizer is added. Plasticized concrete shall have a slump ranging from 7- to 10-in.

G. Where pozzolan (fly ash) is included in the mix, it shall be not less than 15 percent nor more
than 25 percent of the total weight of cementitious materials (cement plus pozzolan).

H. Proportion admixtures according to the manufacturer's recommendations. Two or more
admixtures specified may be used in the same mix provided that the admixtures in combination
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retain full efficiency and have no deleterious effect on the concrete or on the properties of each
other.

TABLE 03300-1

CONCRETE MIX REQUIREMENTS

Class
A
B
D

Class
A
B
D

Design
Strength '

2500
3000
4000

W/C Ratio 5

0.62 max.
0.54 max.
0.44 max.

Coarse Cementitious
Cement2 Fine Aggregate 2 Aggregate 3 Content 4

C 150 Type
C 150 Type
C 150 Type

Fly Ash
Optional
Optional
Optional

lorHI
I or III
I or III

AE
Range 6

3.5 to 5
3.5 to 5
3.5 to 5

C33
C33
C33

WR7

Yes
Yes
Yes

HRWR8

No
No

Optional

57
57
57
Slump Range

Inches
1-4
1-3
3-5

440 min.
480 min.
560 min.

Reinforcing
Fibers 9

Yes
No
No

NOTES:
Minimum compressive strength in psi at 28 days.
ASTM designation.
Size Number in ASTM C33 Table 2.
Cementitious content in lb/yd3, minimum.
W/C is Water-Cementitious ratio by weight.
AE is percent air-entrainment.
WR is water-reducer admixture.
HRWR is high-range water-reducer admixture.
Synthetic reinforcing fibers as specified in Section 03200 shall be added to the mix at the rate of
1.5-lb of fibers/yd3 of concrete. Fibers shall be added from the manufacturer's premeasured bags
and according to the manufacturer's recommendations in a manner that will ensure complete
dispersion of the fiber bundles as single monofilaments within the mix.

PART 3 EXECUTION

3.01 MEASURING MATERIALS

A. Concrete shall be composed of portland cement, pozzolan, fine aggregate, coarse aggregate,
water, and admixtures as specified and shall be produced by a plant acceptable to the Illinois
EPA. All constituents, including admixtures, shall be batched at the plant except a high-range
water-reducer may also be added in the field.

B. Measure materials for batching concrete by weighing in conformity with and within the
tolerances given in ASTM C94 except as otherwise specified. Scales shall have been certified
by the local Sealer of Weights and Measures within 1 year of use.

Area4RD
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C. Measure the amount of free water in fine aggregates within 0.3 percent with a moisture meter.
Compensate for varying moisture contents of fine aggregates. Record the number of gallons of
water as-batched on printed batching tickets.

D. Admixtures shall be dispensed either manually using calibrated containers or measuring tanks,
or by means of an automatic dispenser approved by the manufacturer of the specific admixture.

1. Charge air-entraining and chemical admixtures into the mixer as a solution using an
automatic dispenser or similar metering device.

2. Inject multiple admixtures separately during the batching sequence.

3.02 MIXING AND TRANSPORTING

A. Concrete shall be ready-mixed concrete produced by equipment acceptable to the Illinois EPA.
No hand-mixing will be permitted. Clean each transit mix truck drum and reverse drum rotation
before the truck proceeds under the batching plant. Equip each transit-mix truck with a
continuous, nonreversible, revolution counter showing the number of revolutions at mixing
speeds.

B. Ready-mix concrete shall be transported to the site in watertight agitator or mixer trucks loaded
not in excess of their rated capacities as stated on the nameplate.

C. Keep the water tank valve on each transit truck locked at all times. Any addition of water must
be directed by the Illinois EPA. Added water shall be incorporated by additional mixing of at
least 35 revolutions. All added water shall be metered and the amount of water added shall be
shown on each delivery ticket.

D. All central plant and rolling stock equipment and methods shall comply with ACI 350 and
ASTM C94.

E. Select equipment of size and design to ensure continuous flow of concrete at the delivery end.
Metal or metal-lined non-aluminum discharge chutes shall be used and shall have slopes not
exceeding 1 vertical to 2 horizontal and not less than 1 vertical to 3 horizontal. Chutes more
than 20-ft long and chutes not meeting slope requirements may be used if concrete is discharged
into a hopper before distribution.

F. Retempering (mixing with or without additional cement, aggregate, or water) of concrete or
mortar that has reached initial set will not be permitted.

G. Handle concrete from mixer to placement as quickly as practicable while providing concrete of
required quality in the placement area. Dispatch trucks from the batching plant so they arrive at
the work site just before the concrete is required, thus avoiding excessive mixing of concrete
while waiting or delays in placing successive layers of concrete in the forms.

H. Furnish a delivery ticket for ready mixed concrete to the Illinois EPA as each truck arrives.
Each ticket shall provide a printed record of the weight of cement and each aggregate as batched
individually. Use the type of indicator that returns for zero punch or returns to zero after a
batch is discharged. Clearly indicate the weight of fine and coarse aggregate, cement and water
in each batch, the quantity delivered, the time any water is added, and the numerical sequence

Area 4RD Section 03300 - Cast-in-Place Concrete
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of the delivery. Show the time of day batched and time of discharge from the truck. Indicate
the number of revolutions of the truck mixer.

I. Temperature and Mixing Time Control

1. In cold weather, do not allow the as-mixed temperature of the concrete and concrete
temperatures at the time of placement in the forms to drop below 40 degrees F.

2. If water or aggregate has been heated, combine water with aggregate in the mixer before
cement is added. Do not add cement to mixtures of water and aggregate when the
temperature of the mixture is greater than 90 degrees F.

3. In hot weather, cool ingredients before mixing to maintain temperature of the concrete
below the maximum placing temperature of 90 degrees F. If necessary, substitute well-
crushed ice for all or part of the mixing water.

4. The maximum time interval between the addition of mixing water and/or cement to the
batch and the placing of concrete in the forms shall not exceed the values shown in Table
03300-2.

TABLE 03300-2

MAXIMUM TIME TO DISCHARGE OF CONCRETE

Concrete Temperature Maximum Time
80 to 90 Degree F (27 to 32 Degree C) 45 minutes
70 to 79 Degree F (21 to 26 Degree C) 60 minutes
40 to 69 Degree F (5 to 20 Degree C) 90 minutes

If an approved high-range water-reducer (plasticizer) is used to produce plasticized
concrete, the maximum time interval shall not exceed 90 minutes.

3.03 CONCRETE APPEARANCE

A. Concrete mix showing either poor cohesion or poor coating of the coarse aggregate with paste
shall be remixed. If this does not correct the condition, the concrete shall be rejected. If the
slump is within the allowable limit, but excessive bleeding, poor workability, or poor
finishability are observed, changes in the concrete mix shall be obtained only by adjusting one
or more of the following:

1. The gradation of aggregate.

2. The proportion of fine and coarse aggregate.

3. The percentage of entrained air, within the allowable limits.

B. Concrete for the work shall provide a homogeneous structure, which, when hardened, will have
the required strength, durability, and appearance. It is the intent of these specifications that
mixtures and workmanship be such that concrete surfaces will not require patching or repairs
due to defects. When concrete surfaces are stripped, the concrete, when viewed in good lighting
from 10-ft away, shall be pleasing in appearance, and at 20-ft shall show no visible defects.

Area 4RD Section 03300 - Cast-in-Place Concrete
SE Rockford Superfund Site, FLS-1302 Page 10 of 18



P:\1681IEPA\SE_Rockford\Remedial Design\Area 4\Design\90%\Div 3\03300.doc
September 13, 2004

3.04 PLACING AND CONSOLIDATING

A. Placing

1. Verify that all formwork completely encloses concrete to be placed and is securely braced
prior to concrete placement. Remove ice, excess water, dirt, and other foreign materials
from forms and concrete joints. Confirm that reinforcement and other embedded items are
securely in place. Have a competent workman at the location of the placement who can
assure that reinforcing steel and embedded items remain in designated locations while
concrete is being placed. Sprinkle semiporous subgrades or forms to eliminate suction of
water from the mix. Seal extremely porous subgrades in an approved manner.

2. Deposit concrete as near its final position as possible to avoid segregation due to
rehandling or flowing. Place concrete continuously at a rate that ensures the concrete is
being integrated with fresh plastic concrete. Do not deposit concrete that has partially
hardened or has been contaminated by foreign materials or on concrete that has hardened
sufficiently to cause formation of seams or planes of weakness within the section. If the
section cannot be placed continuously, place construction joints as specified or as
approved.

3. Pumping of concrete will be permitted. Use a mix design and aggregate sizes suitable for
pumping and submit for approval. The minimum specified compressive strength and
maximum water/cementitious materials ratios in Table 03301 will apply to proposed mix
designs.

4. Remove temporary spreaders from forms when the spreader is no longer useful.
Temporary spreaders may remain embedded in concrete only when made of galvanized
metal or concrete and if prior approval has been obtained.

5. Do not place concrete for supported elements until concrete previously placed in the
supporting element (columns, slabs, and/or walls) has reached adequate strength.

6. Where surface mortar is to form the base of a finish, especially surfaces designated to be
painted, work coarse aggregate back from forms with a suitable tool to bring the full
surface of the mortar against the form. Prevent the formation of excessive surface voids.

7. Slabs

a. After suitable bulkheads, screeds, and jointing materials have been positioned, the
concrete shall be placed continuously between construction joints beginning at a
bulkhead, edge form, or corner. Each batch shall be placed into the edge of the
previously placed concrete to avoid stone pockets and segregation.

b. Avoid delays in casting. If there is a delay in casting, the concrete placed after the
delay shall be thoroughly spaded and consolidated at the edge of that previously
placed to avoid cold joints. Concrete shall then be brought to correct level and struck
off with a straightedge. Bullfloats or darbies shall be used to smooth the surface,
leaving it free of humps or hollows.
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c. Where slabs are to be placed integrally with the walls below them, place the walls and
compact as specified. Allow 1 hour to pass between placement of the wall and the
overlying slab to permit consolidation of the wall concrete. Keep the top surface of
the wall moist so as to prevent cold joints.

8. Formed Concrete

a. Place concrete in forms using tremie tubes and taking care to prevent segregation.
Bottom of tremie tubes shall preferably be in contact with the concrete already placed.
Do not permit concrete to drop freely more than 4-ft. Place concrete for walls in 12-
to 24-in lifts, keeping the surface horizontal. If plasticized concrete is used, the
maximum lift thickness may be increased to 7-ft and the maximum free fall of
concrete shall not exceed 15-ft.

B. Consolidating

1. Consolidate concrete by vibration, puddling, spading, rodding, or forking so that concrete
is thoroughly worked around reinforcement, embedded items and openings, and into
corners of forms. Puddling, spading, etc., shall be continuously performed along with
vibration of the placement to eliminate air or stone pockets that may cause honeycombing,
pitting, or planes of weakness.

2. All concrete shall be placed and consolidated with mechanical vibrators. The number,
type, and size of the units shall be approved by the Illinois EPA in advance of placing
operations. No concrete shall be ordered until sufficient approved vibrators (including
standby units in working order) are on the job.

3. A minimum frequency of 7000 rpm is required for mechanical vibrators. Insert vibrators
and withdraw at points from 18- to 30-in apart. At each insertion, vibrate sufficiently to
consolidate concrete, generally from 5 to 15 seconds. Do not over vibrate so as to
segregate. Keep a spare vibrator on the site during concrete placing operations.

4. Concrete Slabs: Concrete for slabs less than 8-in or less thick shall be consolidated with
vibrating screeds, or internal vibrators. Concrete slabs more than 8-in thick shall be
consolidated with vibrators. Vibrators shall always be placed into concrete vertically and
shall not be laid horizontally or laid over.

5. Walls and Columns: Internal vibrators (rather than form vibrators) shall be used unless
otherwise approved by the Illinois EPA. In general, for each vibrator needed to melt down
the batch at the point of discharge, one or more additional vibrators must be used to
density, homogenize, and perfect the surface. The vibrators shall be inserted vertically at
regular intervals, through the fresh concrete, and slightly into the previous lift, if any.

6. Amount of Vibration: Vibrators are to be used to consolidate properly placed concrete but
shall not be used to move or transport concrete in the forms. Vibration shall continue until:

a. Frequency returns to normal.

b. Surface appears liquefied, flattened, and glistening.

c. Trapped air ceases to rise.
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d. Coarse aggregate has blended into surface, but has not disappeared.

C. Tolerances

1. Tolerances for cast-in-place concrete shall conform to the requirements of ACI117 unless
otherwise specified.

2. Floor finish tolerances shall conform to the following requirements. Tolerance shall be
measured by placing a 10-ft straightedge anywhere on the slab and allowing it to rest on
high spots. The maximum gap at any point between the straightedge and the surface of the
floor shall not exceed 1/8-in.

a. Slope floors uniformly toward floor drains and trenches.

3.05 CURING AND PROTECTION

A. Protect all concrete work against injury from the elements, damage, and defacements of any
nature during construction operations.

B. Curing Methods

1. Curing Methods for Concrete Surfaces: Cure concrete to retain moisture and maintain
specified temperature at the surface for a minimum of 7 days after placement. Curing
methods to be used are as follows:

a. Water Curing: Keep entire concrete surface wet by ponding, continuous sprinkling, or
covering with saturated burlap. Begin wet cure as soon as concrete attains an initial
set and maintain wet cure 24 hours a day.

b. Sheet Material Curing: Cover entire surface with sheet material. Securely anchor
sheeting to prevent wind and air from lifting the sheeting or entrapping air under the
sheet. Place and secure sheet as soon as initial concrete set occurs. Add
supplementary moisture to maintain curing during the curing period if required.

c. Liquid Membrane Curing: Apply curing compound over the entire concrete surface
except for surfaces to receive additional concrete. Curing compound shall NOT be
placed on any concrete surface where additional concrete is to be placed, where
concrete sealers or surface coatings are to be used, or where the concrete finish
requires an integral floor product. Curing compound shall be applied as soon as the
free water on the surface has disappeared and no water sheen is visible, but not after
the concrete is dry or when the curing compound can be absorbed into the concrete.
Application shall be in compliance with the manufacturer's recommendations.

2. Specified Applications of Curing Methods

a. Slabs for Liquid Containment Structures (including spill containment areas): Water
curing only.

b. Slabs on Grade and Footings (not used to contain liquids): Water curing, sheet
material curing, or liquid membrane curing.
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c. Structural Slabs (other than water containment): Water curing or liquid membrane
curing.

d. Horizontal Surfaces that will Receive Additional Concrete, Coatings, Grout, or Other
Material that Requires Bond to the Substrate: Water curing.

e. Formed Surfaces: None if nonabsorbent forms are left in place 7 days. Water cure if
absorbent forms are used. Sheet cure or liquid membrane cure if forms are removed
prior to 7 days. Exposed horizontal surfaces of formed walls or columns shall be
water cured for 7 days or until next placement of concrete is made.

f. Concrete Joints: Water cured or sheet material cured.

C. Finished surfaces and slabs shall be protected from the direct rays of the sun to prevent
checking and crazing.

D. Cold Weather Concreting

1. "Cold weather" is defined as a period when for more than 3 successive days, the average
daily outdoor temperature drops below 40 degrees F. The average daily temperature shall
be calculated as the average of the highest and the lowest temperature during the period
from midnight to midnight.

2. Cold weather concreting shall conform to ACI 306.1, BOCA 1993, ACI 350, and the
additional requirements specified herein. Temperatures at the concrete placement shall be
recorded at intervals of not more than 12 hours.

3. Discuss a cold weather work plan with the Illinois EPA. The discussion shall encompass
the methods and procedures proposed for use during cold weather including the
production, transportation, placement, protection, curing, and temperature monitoring of
the concrete. The procedures to be implemented upon abrupt changes in weather
conditions or equipment failures shall also be discussed. Cold weather concreting shall not
begin until the work plan is acceptable to the Illinois EPA.

4. During periods of cold weather, concrete shall be protected to provide continuous warm,
moist curing (with supplementary heat when required) for a total of at least 350 degree-
days of curing.

a. Degree-days are defined as the total number of 24-hour periods multiplied by the
weighted average daily air temperature at the surface of the concrete (e.g., 5 days at an
average 70 degrees F = 350 degree-days).

b. To calculate the weighted average daily air temperature, sum hourly measurements of
the air temperature in the shade at the surface of the concrete taking any measurement
less than 50 degrees F as 0 degrees F. Divide the sum thus calculated by 24 to obtain
the weighted average temperature for that day.

5. Salt, manure, or other chemicals shall not be used for protection.
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6. The protection period for concrete being water cured shall not be terminated during cold
weather until at least 24 hours after water curing has been terminated.

E. Hot Weather Concreting

1. "Hot weather" is defined as any combination of high air temperatures, low relative
humidity and wind velocity that produces a rate of evaporation approaching or exceeding
0.2 Ib/ftVhr when estimated in accordance with ACI350 procedures.

2. Concrete placed during hot weather shall be batched, delivered, placed, cured, and
protected in compliance with the recommendations of ACI 305R, BOCA 1993, ACI 350,
and the additional requirements specified herein.

a. Temperature of concrete being placed shall not exceed 90 degrees F and every effort
shall be made to maintain a uniform concrete mix temperature below this level. The
temperature of the concrete shall be such that it will cause no difficulties from loss of
slump, flash set, or cold joints.

b. All necessary precautions shall be taken to promptly deliver, to promptly place the
concrete upon its arrival at the site, and to provide vibration immediately after
placement.

c. The Illinois EPA may direct the Contractor to immediately cover plastic concrete with
sheet material.

3. Discuss with the Illinois EPA a work plan describing the methods and procedures proposed
to use for concrete placement and curing during hot weather periods. Hot weather
concreting shall not begin until the work plan is acceptable to the Illinois EPA.

3.06 REMOVAL OF FORMS

A. Except as otherwise specifically authorized by the Illinois EPA, forms shall not be removed
before the concrete has attained a strength of at least 30 percent of its specified design strength,
nor before reaching the following number of day-degrees of curing (whichever is the longer):

TABLE 03300-3

MINIMUM TIME TO FORM REMOVAL

Forms for Degree Days
Beams and slabs 500
Walls and vertical surfaces 100

(See definition of degree-days in paragraph 3.05D above).

B. Shores shall not be removed until the concrete has attained at least 60 percent of its specified
design strength and also sufficient strength to support safely its own weight and construction
live loads.
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C. Protect concrete from loads due to unbalanced backfill or hydrostatic pressures until the
concrete has attained its minimum specified 28-day compressive strength. (See Drawings for
additional protection requirements.)

3.07 INSPECTION AND FIELD TESTING

A. The batching, mixing, transporting, placing, and curing of concrete shall be subject to
inspection by the Illinois EPA at all times. The Contractor shall advise the Illinois EPA of his
readiness to proceed at least 24 hours prior to each concrete placement. The Illinois EPA will
inspect the preparations for concreting including the preparation of previously placed concrete,
the reinforcing steel and the alignment, cleanliness, and tightness of formwork. No placement
shall be made without the inspection and acceptance of the Illinois EPA.

B. Sets of field control cylinder specimens for testing in accordance with ASTM C39 and
ASTM C172 will be taken by the Illinois EPA (or inspector) during the progress of the work, in
compliance with ASTM C31. The number of sets of concrete test cylinders taken of each class
of concrete placed each day shall not be less than one set per day, nor less than one set for each
150-yd3 of concrete, nor less than one set for each 5,000-ft2 of surface area for slabs or walls.

1. A "set" of test cylinders consists of four cylinders: one to be tested at 7 days and two to be
tested and their strengths averaged at 28 days. The fourth may be used for a special test at
3 days or to verify strength after 28 days if 28-day test results are low.

2. When the average 28-day compressive strength of the cylinders in any set falls below the
specified design strength or below proportional minimum 7-day strengths (where proper
relation between 7- and 28-day strengths have been established by tests), proportions,
water content, or temperature conditions shall be changed to achieve the required strengths.

C. Cooperate in the making of tests by allowing free access to the work for the selection of
samples, providing an insulated closed curing box for specimens, affording protection to the
specimens against injury or loss through the operations, and furnish material and labor required
for the purpose of taking concrete cylinder samples. All shipping of specimens will be paid for
by the Illinois EPA. Curing boxes shall be acceptable to the Illinois EPA.

D. Slump tests will be made in the field immediately prior to placing the concrete. Such tests shall
be made in accordance with ASTM C143. If the slump is greater the specified range, the
concrete shall be rejected.

E. Air Content: Test for air content shall be made on fresh concrete samples. Air content for
concrete made of ordinary aggregates having low absorption shall be made in compliance with
either the pressure method complying with ASTM C231 or by the volumetric method
complying with ASTM C173. If lightweight aggregates or aggregates with high absorptions are
used, the latter test method shall be used.

F. The Illinois EPA may have cores taken from any questionable area in the concrete work such as
construction joints and other locations as required for determination of concrete quality. The
results of tests on such cores shall be the basis for acceptance, rejection, or determining the
continuation of concrete work.
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G. Cooperate in obtaining cores by allowing free access to the work and permitting the use of
ladders, scaffolding, and such incidental equipment as may be required. Repair all core holes.
The work of cutting and testing the cores will be at the expense of the Illinois EPA.

3.08 FAILURE TO MEET REQUIREMENTS

A. Strength

1. Should the test results shown by the test specimens made and tested in compliance with the
previous provisions not conform to the requirements specified in Table 033001-1, the
Illinois EPA shall have the right to require changes in proportions outlined to apply to the
remainder of the work. Furthermore, the Illinois EPA shall have the right to require
additional curing on those portions of the structure represented by the test specimens that
failed. The cost of such additional curing shall be at the Contractor's expense. In the event
that such additional curing does not give the strength required, as evidenced by core and/or
load tests, the Illinois EPA shall have the right to require strengthening or replacement of
those portions of the structure that fail to develop the required strength. The cost of all
such core borings and/or load tests and any strengthening or concrete replacement required
because strengths of test specimens are below that specified, shall be entirely at the
expense of the Contractor. In such cases of failure to meet strength requirements the
Contractor and Illinois EPA shall confer to determine what adjustment, if any, can be made
in compliance with Sections titled "Strength" and "Failure to Meet Strength Requirements"
of ASTM C94. The "purchaser" referred to in ASTM C94 is the Contractor in this Section.

2. When the tests on control specimens of concrete fall below the specified strength, the
Illinois EPA will permit check tests for strengths to be made by means of typical cores
drilled from the structure in compliance with ASTM C42 and C39. In the case of cores not
indicating adequate strength, the Illinois EPA may require, at the Contractor's expense and
in addition to other recourses, load tests on any one of the slabs, beams, piles, caps, and
columns in which such concrete was used. Tests need not be made until concrete has aged
60 days.

3. Should the strength of test cylinders fall below 60 percent of the required minimum 28-day
strength, the concrete shall be rejected and shall be removed and replaced.

B. Tolerances and Finish

1. Concrete that does not conform to the requirements for tolerance and finish specified shall
be repaired to the satisfaction of the Illinois EPA. Repair methods and products shall be
subject to approval by the Illinois EPA. Such repairs shall be made at no additional cost to
the Illinois EPA.

3.09 PATCHING AND REPAIRS

A. Surface defects that do not impair the integrity of the structure in the opinion of the Illinois EPA
shall be repaired as approved by the Illinois EPA. Defective concrete and honeycombed areas
as determined by the Illinois EPA shall be replaced or repaired using methods specified in
Section 03740.

B. Immediately after forms have been stripped and before the concrete has changed color, fins and
other projections shall be removed, recesses left by the removal of form ties shall be filled, and
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surface defects that do not impair structural strength shall be repaired. Clean all exposed
concrete surfaces and adjoining work stained by leakage of concrete, to approval of the Illinois
EPA.

C. After removal of forms, promptly remove plugs and break off metal ties as required by Section
03100. Promptly fill holes upon stripping as follows: Moisten the hole with water, followed by
a 1/16-in brush coat of neat cement slurry mixed to the consistency of a heavy paste.
Immediately plug the hole with a 1- to 1.5-mixture of cement and concrete sand mixed slightly
damp to the touch (just short of "balling"). Hammer the grout into the hole until dense, and an
excess of paste appears on the surface in the form of a spider web. Trowel smooth with heavy
pressure. Avoid burnishing.

D. When repairing defects in exposed surfaces, the same source of cement and sand as used in the
parent concrete shall be employed. Adjust color if necessary by addition of proper amounts of
white cement. Rub lightly with a fine Carborundum stone at an age of 1 to 5 days if necessary
to bring the surface down with the parent concrete. Exercise care to avoid damaging or staining
the virgin skin of the surrounding parent concrete. Wash thoroughly to remove all rubbed
matter.

3.10 SCHEDULE

A. Concrete class and design strength shall be as shown on the Drawings and specified herein. The
following (Table 03300-4) shows the general applications for the various concrete classes and
design strengths:

TABLE 03300-4

CONCRETE SCHEDULE

Design Strength
Class (psi)

A 2,500
B 3,000

Dl 4,000

Description
Concrete fill and duct encasement
Concrete overlay slabs and pavements
Walls, slabs on grade, suspended slab and beam systems,
columns, grade beams and all other structural concrete

END OF SECTION
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SECTION 03350

CONCRETE FINISHES

PARTI GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials, equipment, and incidentals required and finish cast-in-place
concrete surfaces as shown on the Drawings and as specified herein.

1.02 RELATED WORK

A. Concrete Formwork is included in Section 03100.

B. Cast-in-Place Concrete is included in Section 03300.

C. Grout is included in Section 03600.

D. Modifications and Repair to Concrete are included in Section 03740.

1.03 SUBMITTALS

A. Submit to the Illinois EPA, in accordance with Section 01300, shop drawings and product data
showing materials of construction and details of installation for:

1. Concrete hardener.

2. Concrete sealer. Include confirmation that the sealer is compatible with other finishes,
which will be applied to the surfaces.

1.04 REFERENCE STANDARDS

A. American Society for Testing and Materials (ASTM)

1. ASTM C33 - Standard Specification for Concrete Aggregates

B. Where reference is made to one of the preceding standards, the revision in effect at the time of
bid opening shall apply.

1.05 QUALITY ASSURANCE

A. Finishes

1. The surface finish specified for concrete, which will receive additional applied finishes or
materials, are those that are required for the proper application of the specified
manufacturer's products. Where alternate products are approved for use, determine if
changes in finishes are required and provide the proper finishes to receive these products.
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2. Changes in finishes made to accommodate products different from those specified shall be
performed at no additional cost to the Illinois EPA. Submit the proposed alternate finishes
and their construction methods to the Illinois EPA.

B. Services of Manufacturer's Representative

1. Make available, at no extra cost to the Illinois EPA and upon 72-hours notification, the
services of a qualified field representative of the manufacturer of concrete sealer and
hardener to instruct the user on the proper application of the product under prevailing job
conditions.

PART 2 PRODUCTS

2.01 MATERIALS

A. Chemical hardener shall be Lapidolith by Sonneborn; Hornolith by A.C. Horn; Penalith by
W.R. Meadows; or equal fluosilicate base material.

B. Floor sealer: INSUL-X Modified Epoxy Concrete Sealer #CS-467S. Sealer is not to be used as
a curing compound.

C. Portland cement and aggregates required for the work of this Section shall be as specified in
Section 03300.

PART 3 EXECUTION

3.01 FORMED SURFACES

A. Forms shall not be removed before the requirements of Section 03300 have been satisfied.
Exercise care to prevent damaging edges or obliterating the lines of chamfers, rustications, or
corners when removing the forms or performing any other work adjacent to concrete surfaces.

B. Clean all exposed concrete surfaces and adjoining work stained by leakage of concrete.

C. Cure concrete as specified in Section 03300 unless otherwise noted or directed by the Illinois
EPA.

D. Off-Form Finish

1. Immediately after stripping forms and before concrete has changed color, carefully remove
all fins and projections.

2. Promptly fill holes left by tie cones and repair defects as specified in Section 03300.

E. Rubbed Finish

1. Provide off-form finish as specified. While the wall is still damp, apply a thin coat of
medium consistency neat cement slurry by means of bristle brushes to provide a bonding
coat within all pits, air holes, or blemishes in the parent concrete. Avoid coating large
areas with the slurry at one time.
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2. Before the slurry has dried or changed color, apply a dry (almost crumbly) grout
proportioned by volume and consisting of 1 part cement to 1-1/2 parts of clean masonry
sand having a fineness modulus of approximately 2.3 and complying with the gradation
requirements of ASTM C33 for such material. Grout shall be uniformly applied by means
of damp pads of coarse burlap approximately 6-in square used as a float. Scrub grout into
the pits and air holes to provide a dense mortar filling all imperfections.

3. Allow the mortar to partially harden for 1 or 2 hours depending upon the weather. If the
air is hot and dry, keep the wall damp during this period using a fine, fog spray. When the
grout has hardened sufficiently so it can be scraped from the surface with the edge of a
steel trowel without damaging the grout in the small pits or holes, cut off all that can be
removed with a trowel. (Note: Grout allowed to remain on the wall too long will harden
and will be difficult to remove.)

4. Allow the surface to dry thoroughly and rub it vigorously with clean dry burlap to
completely remove any dried grout. No visible film of grout shall remain after this
rubbing. The entire cleaning operation for any area must be completed the day it is started.
Do not leave grout on surfaces overnight. Allow sufficient time for grout to dry after it has
been cut off with the trowel so it can be wiped off clean with the burlap.

5. On the day following the repair of pits, air holes, and blemishes, the walls shall again be
wiped off clean with dry, used pieces of burlap containing old hardened mortar, which will
act as a mild abrasive. After this treatment, there shall be no built-up film remaining on the
parent surface. If, however, such a film is present, a fine abrasive stone shall be used to
remove all such material without breaking through the surface film of the original concrete.
Such scrubbing shall be light and sufficient only to remove excess material without
changing the texture of the concrete.

6. A thorough wash-down with stiff bristle brushes shall follow the final bagging or stoning
operation. No extraneous materials shall remain on the surface of the wall. The wall shall
be sprayed with a fine fog spray periodically to maintain a continually damp condition for
at least 3 days after the application of the repair grout.

3.02 FLOORS AND SLABS

A. Spread and consolidate concrete as specified in Section 03300.

B. Immediately after screeding, and before any excess moisture or bleeding water is present on the
concrete surface, bull float the surface, filling all surface voids and slightly embedding the
coarse aggregate. Before bull floating, evenly sprinkle the surface with a dry cement/sand
shake in the proportion of two sacks of portland cement to 350-lb of coarse natural concrete
sand shall be sprinkled evenly over the surface at the rate of approximately 500-lb per 1,000-ft2

of floor. Do not sprinkle neat, dry cement on the surface.

1. The application of the cement/sand shake may be eliminated at the discretion of the Illinois
EPA if the base slab concrete exhibits adequate fattiness and homogeneity and the need is
not indicated.

C. After bull floating, defer additional finishing operations until the concrete has stiffened
sufficiently to sustain foot pressure with an indentation of not more than 1/4-in.
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D. After bleed water and excess moisture has left the surface, edge and joint concrete as specified
or shown.

1. Edge concrete sidewalks, driveways, and steps. Provide 1/8-in radius at joints subject to
vehicular traffic.

2. Do not edge floor slabs, which will be covered with tile or carpet, or unless noted on the
Drawings. Slab edges at joints may be lightly stoned after forms are stripped and before
adjacent placements are made in such areas.

3. Tool contraction joints using a straight edge at locations shown on the Drawings.

4. Where acceptable to the Illinois EPA, saw-cut contraction joints with a power blade 4 to
12 hours after slab placement and finishing.

E. Floated Finish

1. Float the concrete surface when the water sheen has disappeared and the concrete will
support a power float without it digging into the surface, or a finisher and kneeboards with
no more than 1/4-in indentation. Start floating along walls and around columns, and in
areas most exposed to sun or wind, and then move systematically across the surface
leaving a matte finish.

a. Power floats shall be heavy, revolving disk type power compacting machines capable
of providing a 200-lb compaction force distributed over a 24-in diameter disc.
Troweling machines equipped with float (shoe) blades that are slipped over the trowel
blades may be used for floating; however, floating with a troweling machine equipped
with normal trowel blades will not be permitted. The use of any floating or troweling
machine, which has a water attachment for wetting the concrete surface during
finishing, will not be permitted.

b. In lieu of power floating, small areas may be hand-floated. While the concrete is still
green, but sufficiently hardened to support a finisher and kneeboards with no more
than 1/4-in indentation, wood float the surface to a true, even plane with no coarse
aggregate visible. Use sufficient pressure on the wood floats to bring moisture to the
surface.

2. Restore edging or jointing removed by floating. Maintain joint uniformity and line.

F. Broom Finish

1. Screed, bull float, and float concrete by machine or hand methods as specified in the
preceding paragraphs. When the concrete has stiffened sufficiently to maintain small
surface indentations, draw a stiff bristle broom lightly across the surface to provide a non-
slip surface. Brooming indentations shall run in the direction of drainage, or, in the case of
walks and stairs, perpendicular to the direction of traffic.

G. Steel Trowel Finish

1. Screed, bull float, and float concrete by machine or hand methods as specified in the
preceding paragraphs. Immediately after floating, steel trowel to a perfectly smooth, hard
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even finish, free from high or low spots or other defects. Provide a minimum of two
trowelings unless otherwise specified or noted. Complete the first troweling keeping the
trowel blade as flat against the surface as possible. Increase the pitch or tilt between the
trowel blade and the surface for each successive troweling. Permit the concrete to harden
slightly between successive trowelings.

3.03

2. Restore edging or jointing removed by troweling. Maintain joint uniformity and line.

CONCRETE SEALER

A. Prepare and seal surfaces indicated on the room finish schedule to receive a sealer as follows:

1. Finish concrete as specified in the preceding paragraphs and as scheduled in paragraph
3.05. Surface conditions before application shall conform to the recommendations of the
sealer manufacturer.

2. New Concrete: Level any spots gouged out by trades. Remove all dirt, dust, droppage, oil,
grease, asphalt, and foreign matter. Cleanse with caustics and detergents as required.
Rinse thoroughly and allow to dry to the conditions recommended by the sealer
manufacturer.

3.04

3. Methods: Apply sealer so as to form a continuous, uniform film using implements and
methods recommended by the sealer manufacturer.

APPROVAL OF FINISHES

A. All concrete surfaces, when finished, will be inspected by the Illinois EPA.

B. Surfaces that, in the opinion of the Illinois EPA, are unsatisfactory shall be refinished or
reworked to the satisfaction of the Illinois EPA.

3.05 SCHEDULE OF FINISHES

A. Concrete shall be finished as specified either to remain as natural concrete or to receive an
additional applied finish or material under another Section.

B. Concrete for the following conditions shall be finished as noted on the Drawings and as further
specified herein:

1. Concrete to receive dampproofing or waterproofing: Off-form finish. See paragraph
3.01D.

2. Concrete not exposed to view and not scheduled to receive an additional applied finish or
material: Off-form finish. See paragraph 3.01 D.

3. Exterior vertical concrete exposed to view (and to 12-in below grade except concrete to
receive cementitious finish): Rubbed finish. See paragraph 3.0IE.

4. Exterior vertical concrete exposed to view above grade to receive cementitious finish: Off-
form finish. See paragraph 3.01 D.
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5. Interior vertical concrete exposed to view except in liquid containment areas or where
scheduled to be painted: Rubbed finish. See paragraph 3.0IE.

6. Interior and exterior concrete exposed to view scheduled to be painted: Off-form finish.
See paragraph 3.0ID.

7. Vertical concrete in trenches: Off-form finish. See paragraph 3.0ID.

8. Interior horizontal concrete not scheduled to receive an applied finish and not requiring
floor hardener or sealer: Steel troweled finish with sealer. See paragraphs 3.02G and 3.03
and room finish schedule on architectural drawings.

9. Interior and exterior horizontal concrete with additional applied finishes not required to
receive sealer: Floated finish. See paragraphs 3.02E and room finish schedule on
architectural drawings.

10. Concrete to receive floor sealer: Steel trowel finish. See paragraph 3.02G.

11. Interior underside of concrete exposed to view: Rubbed finish. See paragraph 3.0 IE.

12. Concrete for exterior slabs, exterior walkways, and interior and exterior stairs: Broomed
finish with pattern perpendicular to direction of traffic. See paragraph 3.02F.

END OF SECTION
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SECTION 03600

GROUT

PARTI GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials, equipment, and incidentals required and install grout complete as
shown on the Drawings and as specified herein.

1.02 RELATED WORK

A. Formwork is included in Section 03100.

B. Concrete Reinforcement is included in Section 03200.

C. Concrete Joints and Joint Accessories are included in Section 03250.

D. Cast-in-Place Concrete is included in Section 03300.

E. Modifications and Repair to Concrete are included in Section 03740.

F. Grout for reinforced masonry is included in Section 04200.

G. Miscellaneous Metals are included in Section 05500.

1.03 SUBMITTALS

A. Submit to the Illinois EPA, in accordance with Section 01300, shop drawings and product data
showing materials of construction and details of installation for:

1. Commercially manufactured nonshrink cementitious grout. The submittal shall include
catalogue cuts, technical data, storage requirements, product life, working time after
mixing, temperature considerations, conformity to required ASTM standards, and Material
Safety Data Sheet.

2. Commercially manufactured nonshrink epoxy grout. The submittal shall include catalogue
cuts, technical data, storage requirements, product life, working time after mixing,
temperature considerations, conformity to required ASTM standards, and Material Safety
Data Sheet.

3. Cement grout. The submittal shall include the type and brand of the cement, the gradation
of the fine aggregate, product data on any proposed admixtures, and the proposed mix of
the grout.

4. Concrete grout. The submittal shall include data as required for concrete as delineated in
Section 03300 and for fiber reinforcement as delineated in Section 03200. This includes
the mix design, constituent quantities per cubic yard, and the water/cement ratio.
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B. Samples

1. Samples of commercially manufactured grout products when requested by the Illinois
EPA.

2. Aggregates for use in concrete grout when requested by the Illinois EPA.

C. Laboratory Test Reports

1. Submit laboratory test data as required under Section 03300 for concrete to be used as
concrete grout.

D. Qualifications

1. Grout manufacturers shall submit documentation that they have at least 10 years
experience in the production and use of the proposed grouts that they will supply.

1.04 REFERENCE STANDARDS

A. American Society for Testing and Materials (ASTM)

1. ASTM C33 - Standard Specification for Concrete Aggregates

2. ASTM C150 - Standard Specification for Portland Cement

3. ASTM C531 - Standard Test Method for Linear Shrinkage and Coefficient of Thermal
Expansion of Chemical Resistant Mortars, Grouts, Monolithic Surfacings, and Polymer
Concretes

4. ASTM C579 - Standard Test Methods for Compressive Strength of Chemical-Resistant
Mortars, Grouts, Monolithic Surfacings, and Polymer Concretes

5. ASTM C827 - Standard Test Method for Change in Height at Early Ages of Cylindrical
Specimens of Cementitious Mixtures

6. ASTM C1107 - Standard Specification for Packaged Dry, Hydraulic-Cement Grout
(Nonshrink)

B. U.S. Army Corps of Engineers Standard (CRD)

1. CRD C-621 - Corps of Engineers Specification for Nonshrink Grout

C. Where reference is made to one of the above standards, the revision in effect at the time of bid
opening shall apply.

1.05 QUALITY ASSURANCE

A. Qualifications

1. Grout manufacturer shall have a minimum of 10 years experience in the production and use
of the type of grout proposed for the work.
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B. Preinstallation Conference

1. Well in advance of grouting, hold a preinstallation conference to review the requirements
for surface preparation, mixing, placing, and curing procedures for each product proposed
for use. Parties concerned with grouting shall be notified of the meeting at least 10 days
prior to its scheduled date.

C. Services of Manufacturer's Representative

1. A qualified field technician of the nonshrink grout manufacturer, specifically trained in the
installation of the products, shall attend the preinstallation conference, and shall be present
for the initial installation of each type of nonshrink grout. Additional services shall also be
provided, as required, to correct installation problems.

D. Field Testing

1. Field testing and inspection services shall be provided by an independent testing laboratory
hired by the Contractor. The cost of such work, except as specifically stated otherwise,
will be paid by the Contractor.

a. The Contractor's testing laboratory shall be a recognized materials testing laboratory
demonstrating not less than 5 years experience in sampling and testing of concrete as
required by this Section. The laboratory shall not be affiliated with the Contractor.
The Contractor and its officers shall have no beneficial interest in the work of the
laboratory proposed for use on the project.

2. The methods of testing shall comply in detail with the applicable ASTM Standards.

3. The field testing of Concrete Grout shall be as specified for concrete in Section 03300.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to the jobsite in original, unopened packages, clearly labeled with the
manufacturer's name, product identification, batch numbers, and printed instructions.

B. Store materials in full compliance with the manufacturer's recommendations. Total storage time
from date of manufacture to date of installation shall be limited to 6 months or the
manufacturer's recommended storage time, whichever is less.

C. Material that becomes damp or otherwise unacceptable shall be immediately removed from the
site and replaced with acceptable material at no additional expense to the Illinois EPA.

D. Nonshrink cement-based grouts shall be delivered as preblended, prepackaged mixes requiring
only the addition of water.

E. Nonshrink epoxy grouts shall be delivered as premeasured, prepackaged, three component
systems requiring only blending as directed by the manufacturer.
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1.07 DEFINITIONS

A. Nonshrink Grout: A commercially manufactured product that does not shrink in either the
plastic or hardened state, is dimensionally stable in the hardened state, and bonds to a clean base
plate.

PART 2 PRODUCTS

2.01 GENERAL

A. The use of a manufacturer's name and product or catalogue number is for the purpose of
establishing the standard of quality desired.

B. Like materials shall be the products of one manufacturer or supplier in order to provide
standardization of appearance.

2.02 MATERIALS

A. Nonshrink Cementitious Grout

1. Nonshrink cementitious grouts shall meet or exceed the requirements of ASTM Cl 107,
Grades B or C, and CRD C-621. Grouts shall be portland cement based, contain a
preproportioned blend of selected aggregates and shrinkage compensating agents, and shall
require only the addition of water. Nonshrink cementitious grouts shall not contain
expansive cement or metallic particles. The grouts shall exhibit no shrinkage when tested
in conformity with ASTM C827.

a. General purpose nonshrink cementitious grout shall conform to the standards stated
above and shall be SikaGrout 212 by Sika Corp.; Set Grout by Master Builders, Inc.;
Gilco Construction Grout by Gifford Hill & Co.; Euco NS by The Euclid Chemical
Co.; NBEC Grout by U. S. Grout Corp.; or equal.

b. Flowable (Precision) nonshrink cementitious grout shall conform to the standards
stated above and shall be Masterflow 928 by Master Builders, Inc.; Hi-Flow Grout by
the Euclid Chemical Co.; SikaGrout 212 by Sika Corp.; Supreme Grout by Gifford
Hill & Co.; Five Star Grout by U. S. Grout Corp.; or equal.

B. Nonshrink Epoxy Grout

1. Nonshrink epoxy-based grout shall be a preproportioned, three component, 100 percent
solids system consisting of epoxy resin, hardener, and blended aggregate. It shall have a
compressive strength of 14,000 psi in 7 days when tested in conformity with ASTM D695
and have a maximum thermal expansion of 30 x 10"6 when tested in conformity with
ASTM C531. The grout shall be Ceilcote 648 CP by Master Builders Inc.; Five Star
Epoxy Grout by U.S. Grout Corp.; Sikadur 42 Grout-Pak by Sika Corp.; High Strength
Epoxy Grout by the Euclid Chemical Co.; or equal.

C. Cement Grout

1. Cement grouts shall be a mixture of one part portland cement conforming to ASTM Cl 50,
Types I, II, or III and 1 to 2 parts sand conforming to ASTM C33 with sufficient water to
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place the grout. The water content shall be sufficient to impart workability to the grout but
not to the degree that it will allow the grout to flow.

D. Concrete Grout

1. Concrete grout shall conform to the requirements of Section 03300 except as specified
herein. It shall be proportioned with cement, pozzalan, coarse and fine aggregates, water,
water reducer, and air entraining agent to produce a mix having an average strength of
2,900 psi at 28 days, or 2,500-psi nominal strength. Coarse aggregate size shall be 1/2-in
maximum. Slump should not exceed 5-in and should be as low as practical yet still retain
sufficient workability.

2. Synthetic reinforcing fibers as specified in Section 03200 shall be added to the concrete
grout mix at the rate of 1.5-lb of fibers per cubic yard of grout. Fibers shall be added from
the manufacturer's premeasured bags and according to the manufacturer's
recommendations in a manner that will ensure complete dispersion of the fiber bundles as
single monofilaments within the concrete grout.

E. Water

1. Potable water, free from injurious amounts of oil, acid, alkali, organic matter, or other
deleterious substances.

PART 3 EXECUTION

3.01 PREPARATION

A. Grout shall be placed over cured concrete that has attained its full design strength unless
otherwise approved by the Illinois EPA.

B. Concrete surfaces to receive grout shall be clean and sound; free of ice, frost, dirt, grease, oil,
curing compounds, laitance, and paints; and free of all loose material or foreign matter that may
affect the bond or performance of the grout.

C. Roughen concrete surfaces by chipping, sandblasting, or other mechanical means to ensure
bond of the grout to the concrete. Remove loose or broken concrete. Irregular voids or
projecting coarse aggregate need not be removed if they are sound, free of laitance, and firmly
embedded into the parent concrete.

1. Air compressors used to clean surfaces in contact with grout shall be the oilless type or
equipped with an oil trap in the airline to prevent oil from being blown onto the surface.

D. Remove all loose rust, oil, or other deleterious substances from metal embedments or bottom of
baseplates prior to the installation of the grout.

E. Concrete surfaces shall be washed clean and then kept moist for at least 24 hours prior to the
placement of cementitious or cement grout. Saturation may be achieved by covering the
concrete with saturated burlap bags, use of a soaker hose, flooding the surface, or other method
acceptable to the Illinois EPA. Upon completion of the 24-hour period, visible water shall be
removed from the surface prior to grouting. The use of an adhesive bonding agent in lieu of
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surface saturation shall only be used when approved by the Illinois EPA for each specific
location of grout installation.

F. Epoxy-based grouts do not require the saturation of the concrete substrate. Surfaces in contact
with epoxy grout shall be completely dry before grouting.

G. Construct grout forms or other leakproof containment as required. Forms shall be lined or
coated with release agents recommended by the grout manufacturer. Forms shall be of adequate
strength, securely anchored in place, and shored to resist the forces imposed by the grout and its
placement.

1. Forms for epoxy grout shall be designed to allow the formation of a hydraulic head and
shall have chamfer strips built into forms.

H. Level and align the structural or equipment bearing plates in accordance with the structural
requirements and the recommendations of the equipment manufacturer.

I. Equipment shall be supported during alignment and installation of grout by shims, wedges,
blocks, or other approved means. The shims, wedges, and blocking devices shall be prevented
from bonding to the grout by appropriate bond breaking coatings and removed after grouting
unless otherwise approved by the Illinois EPA.

3.02 INSTALLATION - GENERAL

A. Mix, apply, and cure products in strict compliance with the manufacturer's recommendations
and this Section.

B. Have sufficient manpower and equipment available for rapid and continuous mixing and
placing. Keep all necessary tools and materials ready and close at hand.

C. Maintain temperatures of the foundation plate, supporting concrete, and grout between 40 and
90 degrees F during grouting and for at least 24 hours thereafter or as recommended by the
grout manufacturer, whichever is longer. Take precautions to minimize differential heating or
cooling of baseplates and grout during the curing period.

D. Take special precautions for hot weather or cold weather grouting as recommended by the
manufacturer when ambient temperatures and/or the temperature of the materials in contact with
the grout are outside of the 60 and 90 degrees F range.

E. Install grout in a manner that will preserve the isolation between the elements on either side of
the joint where grout is placed in the vicinity of an expansion or control joint.

F. Reflect all existing underlying expansion, control, and construction joints through the grout.

3.03 INSTALLATION - CEMENT GROUTS AND NONSHRTNK CEMENTITIOUS GROUTS

A. Mix in accordance with manufacturer's recommendations. Do not add cement, sand, pea gravel,
or admixtures without prior approval by the Illinois EPA.

B. Avoid mixing by hand. Mixing in a mortar mixer (with moving blades) is recommended.
Prewet the mixer and empty excess water. Add premeasured amount of water for mixing,
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followed by the grout. Begin with the minimum amount of water recommended by the
manufacturer and then add the minimum additional water required to obtain workability. Do
not exceed the manufacturer's maximum recommended water content.

C. Placements greater than 3-in in depth shall include the addition of clean, washed pea gravel to
the grout mix when approved by the manufacturer. Comply with the manufacturer's
recommendations for the size and amount of aggregate to be added.

D. Place grout into the designated areas in a manner that will avoid segregation or entrapment of
air. Do not vibrate grout to release air or to consolidate the material. Placement should proceed
in a manner that will ensure the filling of all spaces and provide full contact between the grout
and adjoining surfaces. Provide grout holes as necessary.

E. Place grout rapidly and continuously to avoid cold joints. Do not place cement grouts in layers.
Do not add additional water to the mix (retemper) after initial stiffening.

F. Just before the grout reaches its final set, cut back the grout to the substrate at a 45-degree angle
from the lower edge of bearing plate unless otherwise approved by the Illinois EPA. Finish this
surface with a wood float (brush) finish.

G. Begin curing immediately after form removal, cutback, and finishing. Keep grout moist and
within its recommended placement temperature range for at least 24 hours after placement or
longer if recommended by the manufacturer. Saturate the grout surface by use of wet burlap,
soaker hoses, ponding, or other approved means. Provide sunshades as necessary. If drying
winds inhibit the ability of a given curing method to keep grout moist, erect wind breaks until
wind is no longer a problem or curing is finished.

3.04 INSTALLATION - NONSHRINK EPOXY GROUTS

A. Mix in accordance with the procedures recommended by the manufacturer. Do not vary the
ratio of components or add solvent to change the consistency of the grout mix. Do not overmix.
Mix full batches only to maintain proper proportions of resin, hardener, and aggregate.

B. Monitor ambient weather conditions and contact the grout manufacturer for special placement
procedures to be used for temperatures below 60 or above 90 degrees F.

C. Place grout into the designated areas in a manner that will avoid trapping air. Placement
methods shall ensure the filling of all spaces and provide full contact between the grout and
adjoining surfaces. Provide grout holes as necessary.

D. Minimize "shoulder" length (extension of grout horizontally beyond base plate). In no case
shall the shoulder length of the grout be greater than the grout thickness.

E. Finish grout by puddling to cover all aggregate and provide a smooth finish. Break bubbles and
smooth the top surface of the grout in conformity with the manufacturer's recommendations.

F. Epoxy grouts are self-curing and do not require the application of water. Maintain the formed
grout within its recommended placement temperature range for at least 24 hours after placing,
or longer if recommended by the manufacturer.
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3.05 INSTALLATION - CONCRETE GROUT

A. Installation over existing concrete.

1. Roughen the existing concrete surface as described in paragraph 3.01C.

2. Clean concrete surface such that it is free of ice, frost, dirt, grease, oil, laitance, and free of
all loose material or foreign matter that may affect the bond or performance of the grout.

3. Saturate the concrete surface for at least 24 hours with clean water prior to placement of
concrete grout.

4. Remove any excess and standing water. Substrate shall be saturated surface dry with no
standing water.

5. Apply a bonding agent in accordance with the manufacturer's recommendations. Bonding
agent shall be Armatec 110 by the Sika Corporation, or equal.

6. Place concrete grout.

B. Installation over newly constructed underlying concrete.

1. Screed underlying concrete to the grade shown on the Drawings. Provide the surface with
a broomed finish, aligned to drain. Protect and keep the surface clean until placement of
concrete grout.

2. Remove the debris and clean the surface by sweeping and vacuuming of all dirt and other
foreign materials. Wash the tank slab using a strong jet of water. Flushing of debris into
tank drain lines will not be permitted.

3. Saturate the concrete surface for at least 24 hours prior to placement of the concrete grout.
Saturation may be maintained by ponding, by the use of soaker hoses, or by other methods
acceptable to the Illinois EPA. Remove excess water just prior to placement of the
concrete grout. Place a cement slurry immediately ahead of the concrete grout so that the
slurry is moist when the grout is placed. Work the slurry over the surface with a broom
until it is coated with approximately 1/16-in to 1/8-in thick cement paste. (A bonding
grout composed of 1 part portland cement, 1.5 parts fine sand, an approved bonding
admixture and water, mixed to achieve the consistency of thick paint, may be substituted
for the cement slurry.)

4. Place concrete grout to final grade using the scraper mechanism as a guide for surface
elevation and to ensure high and low spots are eliminated. Unless specifically approved by
the equipment manufacturer, mechanical scraper mechanisms shall not be used as a
finishing machine or screed.

C. Provide grout control joints as indicated on the Drawings.

D. Finish and cure the concrete grout as specified for cast-in-place concrete.
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3.06 SCHEDULE

A. The following list indicates where the particular types of grout are to be used:

1. General purpose nonshrink cementitious grout: Use at all locations where nonshrink grout
is called for on the plans except for base plates greater in area than 3-ft wide by 3-ft long
and except for the setting of anchor rods, anchor bolts, or reinforcing steel in concrete.

2. Flowable nonshrink cementitious grout: Use under all base plates greater in area than
3-ft by 3-ft. Use at all locations indicated to receive flowable nonshrink grout by the
Drawings. The Contractor, at his/her option and convenience, may also substitute flowable
nonshrink grout for general purpose nonshrink cementitious grout.

3. Nonshrink epoxy grout: Use for the setting of anchor rods, anchor bolts, and reinforcing
steel in concrete and for all locations specifically indicated to receive epoxy grout.

4. Cement grout: Cement grout may be used for grouting of incidental base plates for
structural and miscellaneous steel such as post base plates for platforms, base plates for
beams, etc. It shall not be used when nonshrink grout is specifically called for on the
Drawings or for grouting of primary structural steel members such as columns and girders.

5. Concrete grout: Use for overlaying the base concrete to allow more control in placing the
surface grade.

END OF SECTION
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SECTION 03740

MODIFICATIONS AND REPAIR TO CONCRETE

PARTI GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials, equipment, and incidentals required and cut, remove, repair, or
otherwise modify parts of existing concrete structures or appurtenances as shown on the
Drawings and as specified herein. Work under this Section shall also include bonding new
concrete to existing concrete.

B. In general, work under this Section will be performed as a remedy for improperly placed or
poorly placed concrete. Such work shall be performed only after receiving written directions
from the Illinois EPA.

1.02 RELATED WORK

A. Concrete Formwork is included in Section 03100.

B. Concrete Reinforcement is included in Section 03200.

C. Concrete Joints and Accessories are included in Section 03250.

D. Cast-in-Place Concrete is included in Section 03300.

E. Grout is included in Section 03600.

F. Structural Steel is included in Section 05120.

G. Miscellaneous Metals are included in Section 05500.

1.03 SUBMITTALS

A. Submit, in accordance with Section 01300, a Schedule of Demolition and the detailed methods
of demolition to be used at each location.

B. Submit manufacturer's technical literature on all product brands proposed for use to the Illinois
EPA for review. The submirtal shall include the manufacturer's installation and/or application
instructions.

C. When substitutions for acceptable brands of materials specified herein are proposed, submit
brochures and technical data of the proposed substitutions to the Illinois EPA for approval
before delivery to the project.

Area 4RD Section 03740 - Modifications and Repair to Concrete
SE Rockford Superfiind Site, FLS-1302 Page 1 of 8



P:\1681IEPA\SE_Rockford\Remedial Design\Area 4\Design\90%\Div 3\03740.doc
September 13,2004

1.04 REFERENCE STANDARDS

A. American Society for Testing and Materials (ASTM)

1. ASTM C881 - Standard Specification for Epoxy-Resin-Base Bonding Systems for
Concrete

2. ASTM C882 - Standard Test Method for Bond Strength of Epoxy-Resin Systems Used
with Concrete by Slant Shear

3. ASTM D570 - Standard Test Method for Water Absorption of Plastics

4. ASTM D638 - Standard Test Method for Tensile Properties of Plastics

5. ASTM D695 - Standard Test Method for Compressive Properties of Rigid Plastics

6. ASTM D732 - Standard Test Method for Shear Strength of Plastics by Punch Tool

7. ASTM D790 - Standard Test Methods for Flexural Properties of Unreinforced and
Reinforced Plastics and Electrical Insulating Materials

B. Where reference is made to one of the above standards, the revision in effect at the time of bid
opening shall apply.

1.05 QUALITY ASSURANCE

A. No existing structure or concrete shall be shifted, cut, removed, or otherwise altered until
authorization is given by the Illinois EPA.

B. When removing materials or portions of existing structures and when making openings in
existing structures, all precautions shall be taken and all necessary barriers, shoring and bracing,
and other protective devices shall be erected to prevent damage to the structures beyond the
limits necessary for the new work, protect personnel, control dust, and to prevent damage to the
structures or contents by falling or flying debris. Unless otherwise permitted, shown, or
specified, line drilling will be required in cutting existing concrete.

C. Manufacturer Qualifications: The manufacturer of the specified products shall have a minimum
of 10 years experience in the manufacture of such products and shall have an ongoing program
of training, certifying, and technically supporting the Contractor's personnel.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver the specified products in original, unopened containers with the manufacturer's name,
labels, product identification, and batch numbers.

B. Store and condition the specified product as recommended by the manufacturer.

Area 4RD Section 03740 - Modifications and Repair to Concrete
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PART 2 PRODUCTS

2.01 MATERIALS

A. General

1. Materials shall comply with this Section and any State or local regulations.

2. All materials used within water basins shall be approved for use in contact with potable
water after 30 days (non-toxic and free of taste or odor).

3. When tested following the procedure prescribed by the Environmental Control
Administration of the U.S. Public Health Service, the cured material shall be in conformity
with the Federal Regulation requiring water extractables of less than 18 mg/sq-in of
exposed surface for potable water containers.

B. Epoxy Bonding Agent

1. General

a. The epoxy bonding agent shall be a two-component, solvent-free, asbestos-free
moisture insensitive epoxy resin material used to bond plastic concrete to hardened
concrete complying with the requirements of ASTM C881, Type II and the additional
requirements specified herein.

2. Material

a. Properties of the cured material:

(1) Compressive Strength (ASTM D695): 8,500 psi minimum at 28 days.

(2) Tensile Strength (ASTM D638): 4,000 psi minimum at 14 days.

(3) Flexural Strength (ASTM D790-Modulus of Rupture): 6,300 psi minimum at
14 days.

(4) Shear Strength (ASTM D732): 5,000 psi minimum at 14 days.

(5) Water Absorption (ASTM D570 - 2 hour boil): One percent maximum at
14 days.

(6) Bond Strength (ASTM C882) Hardened to Plastic: 1,500 psi minimum at
14 days moist cure.

(7) Color: Gray.

3. Approved manufacturers include: Sika Corporation, Lyndhurst, New Jersey - Sikadur 32,
Hi-Mod; Master Builder's, Cleveland, Ohio - Concresive Liquid (LPL); or equal.
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C. Epoxy Paste

1. General

a. Epoxy paste shall be a two-component, solvent-free, asbestos-free, moisture
insensitive epoxy resin material used to bond dissimilar materials to concrete such as
setting railing posts, dowels, anchor bolts, and all threads into hardened concrete and
shall comply with the requirements of ASTM C881, Type I, Grade 3 and the
additional requirements specified herein. It may also be used to patch existing
surfaces where the glue line is 1/8-in or less.

2. Material

a. Properties of the cured material:

(1) Compressive Properties (ASTM D695): 10,000 psi minimum at 28 days.

(2) Tensile Strength (ASTM D638): 3,000 psi minimum at 14 days. Elongation at
Break - 0.3 percent minimum.

(3) Flexural Strength (ASTM D790-Modulus of Rupture): 3,700 psi minimum at
14 days.

(4) Shear Strength (ASTM D732): 2,800 psi minimum at 14 days.

(5) Water Absorption (ASTM D570): 1.0 percent maximum at 7 days.

(6) Bond Strength (ASTM C882): 2,000 psi at 14 days moist cure.

(7) Color: Concrete gray.

3. Approved manufacturers include:

a. Overhead applications: Sika Corporation, Lyndhurst, New Jersey - Sikadur Hi-mod
LV 31; Master Builders, Inc., Cleveland, Ohio - Concresive 1438; or equal.

b. Sika Corporation, Lyndhurst, New Jersey - Sikadur Hi-mod LV 32; Master Builders,
Inc., Cleveland, Ohio - Concresive 1438; or equal.

D. Non-Shrink Precision Cement Grout, Non-Shrink Cement Grout, Non-Shrink Epoxy Grout, and
Polymer Modified Mortar are included in Section 03600.

E. Adhesive capsule type anchor system shall be as specified in Section 05500. The capsule shall
consist of a sealed glass capsule containing premeasured amounts of a polyester or vinylester
resin, quartz sand aggregate, and a hardener contained in a separate vial within the capsule.

F. Acrylic Latex Bonding Agent
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G. Crack Repair Epoxy Adhesive

1. General

a. Crack repair epoxy adhesive shall be a two-component, solvent-free, moisture
insensitive epoxy resin material suitable for crack grouting by injection or gravity
feed. It shall be formulated for the specific size of opening or crack being injected.

b. All concrete surfaces containing potable water or water to be treated for potable use
that are repaired by the epoxy adhesive injection system shall be coated with an
acceptable epoxy coating approved by the FDA for use in contact with potable water.

2. Material

a. Properties of the cured material:

(1) Compressive Properties (ASTM D695): 10,000 psi minimum at 28 days.

(2) Tensile Strength (ASTM D638): 5,300 psi minimum at 14 days. Elongation at
Break - 2 to 5 percent.

(3) Flexural Strength (ASTM D790 - Modulus of Rupture): 12,000 psi minimum at
14 days (gravity); 4,600 psi minimum at 14 days (injection).

(4) Shear Strength (ASTM D732): 3,700 psi minimum at 14 days.

(5) Water Absorption (ASTM D570 - 2 hour boil): 1.5 percent maximum at 7 days.

(6) Bond Strength (ASTM C882): 2,400 psi at 2 days dry; 2,000 psi at 14 days dry
plus 12 days moist.

3. Approved manufacturers include:

a. For standard applications: Sika Corporation, Lyndhurst, New Jersey - Sikadur Hi-
Mod; Master Builders Inc., Cleveland, Ohio - Concressive 1380; or equal.

b. For very thin applications; Sika Corporation, Lyndhurst, New Jersey - Sikadur Hi-
Mod LV; Master Builders Inc., Cleveland, Ohio - Concressive 1468; or equal.

PART 3 EXECUTION

3.01 GENERAL

A. Cut, repair, reuse, demolish, excavate, or otherwise modify parts of the existing structures or
appurtenances, as indicated on the Drawings, specified herein, or necessary to permit
completion of the work. Finishes, joints, reinforcements, sealants, etc., are specified in
respective Sections. All work shall comply with other requirements of this Section and as
shown on the Drawings.

B. All commercial products specified in this Section shall be stored, mixed, and applied in strict
compliance with the manufacturer's recommendations.
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C. In all cases where concrete is repaired in the vicinity of an expansion joint or control joint the
repairs shall be made to preserve the isolation between components on either side of the joint.

D. When drilling holes for dowels/bolts at new or existing concrete, drilling shall stop if rebar is
encountered. As approved by the Illinois EPA, the hole location shall be relocated to avoid
rebar. Rebar shall not be cut without prior approval by the Illinois EPA. Where possible, rebar
locations shall be identified prior to drilling using "rebar locators" so that drilled hole locations
may be adjusted to avoid rebar interference.

3.02 CONCRETE REMOVAL

A. Concrete designated to be removed to specific limits as shown on the Drawings, or directed by
the Illinois EPA, shall be done by line drilling at limits followed by chipping or jack-hammering
as appropriate in areas where concrete is to be taken out. Remove concrete in such a manner
that surrounding concrete or existing reinforcing to be left in place and existing in place
equipment is not damaged. Sawcutting at limits of concrete to be removed shall only be done if
indicated on the Drawings, or after obtaining written approval from the Illinois EPA.

B. Where existing reinforcing is exposed due to saw cutting/core drilling and no new material is to
be placed on the sawcut surface, a coating or surface treatment of epoxy paste shall be applied
to the entire cut surface to a thickness of 1/4-in.

C. In all cases where the joint between new concrete or grout and existing concrete will be exposed
in the finished work, except as otherwise shown or specified, the edge of concrete removal shall
be a 1-in deep saw cut on each exposed surface of the existing concrete.

D. Concrete specified to be left in place that is damaged shall be repaired by approved means to the
satisfaction of the Illinois EPA.

E. The Illinois EPA may from time to time direct the Contractor to make additional repairs to
existing concrete. These repairs shall be made as specified or by such other methods as may be
appropriate.

3.03 CONNECTION SURFACE PREPARATION

A. Connection surfaces shall be prepared as specified below for concrete areas requiring patching,
repairs, or modifications as shown on the Drawings, specified herein, or as directed by the
Illinois EPA.

B. Remove all deteriorated materials, dirt, oil, grease, and all other bond inhibiting materials from
the surface by dry mechanical means, i.e., sandblasting, grinding, etc., as approved by the
Illinois EPA. Be sure the areas are not less than 1/2-in in depth. Irregular voids or surface
stones need not be removed if they are sound, free of laitance, and firmly embedded into parent
concrete, subject to the Illinois EPA's final inspection.

C. If reinforcing steel is exposed, it must be mechanically cleaned to remove all contaminants, rust,
etc., as approved by the Illinois EPA. If half of the diameter of the reinforcing steel is exposed,
chip out behind the steel. The distance chipped behind the steel shall be a minimum of 1/2-in.
Reinforcing to be saved shall not be damaged during the demolition operation.
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D. Reinforcing from existing demolished concrete that is shown to be incorporated in new concrete
shall be cleaned by mechanical means to remove all loose material and products of corrosion
before proceeding with the repair. It shall be cut, bent, or lapped to new reinforcing as shown
on the Drawings and provided with 1 -in minimum cover all around.

E. The following are specific concrete surface preparation "methods" to be used where called for
on the Drawings, specified herein, or as directed by the Illinois EPA.

1. Method A: After the existing concrete surface at connection has been roughened and
cleaned, thoroughly saturate and maintain saturation for a period of at least 12 hours.
Brush on a 1/16-in layer of cement and water mixed to the consistency of a heavy paste.
Immediately after application of cement paste, place new concrete or grout mixture as
detailed on the Drawings.

2. Method B: After the existing concrete surface has been roughened and cleaned, apply
epoxy bonding agent at connection surface. The field preparation and application of the
epoxy bonding agent shall comply strictly with the manufacturer's recommendations.
Place new concrete or grout mixture to limits shown on the Drawings within time
constraints recommended by the manufacturer to ensure bond.

3. Method C: Drill a hole 1/4-in larger than the diameter of the dowel. The hole shall be
blown clear of loose particles and dust just prior to installing epoxy. The drilled hole shall
first be filled with epoxy paste, then dowels/bolts shall be buttered with paste then inserted
by tapping. Unless otherwise shown on the Drawings, deformed bars shall be drilled and
set to a depth of 10 bar diameters and smooth bars shall be drilled and set to a depth of
15 bar diameters. If not noted on the Drawings, the Illinois EPA will provide details
regarding the size and spacing of dowels.

4. Method D: Combination of Method B and C.

5. Method E: Capsule anchor system shall be set in existing concrete by drilling holes to the
required depth to develop the full tensile and shear strengths of the anchor material being
used. The anchor bolts system shall be installed per the manufacturer's recommendation in
holes sized as required. The anchor stud bolt, rebar, or other embedment item shall be
tipped with a double 45 degree chamfered point, securely fastened into the chuck of all
rotary percussion hammer drill and drilled into the capsule filled hole. The anchor may be
installed in horizontal, vertical, and overhead positions.

3.04 GROUTING

A. Grouting shall be as specified in Section 03600.

3.05 CRACK REPAIR

A. Cracks on horizontal surfaces shall be repaired by gravity feeding crack sealant into cracks per
manufacturer's recommendations. If cracks are less than 1/16-in in thickness they shall be
pressure injected.

B. Cracks on vertical surfaces shall be repaired by pressure injecting crack sealant through valves
sealed to surface with crack repair epoxy adhesive per manufacturer's recommendations.
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3.06 WATERSTOPS SET INTO EXISTING CONCRETE

A. Where water stops are required to be set into existing concrete, reglets shall be cut as shown on
the Drawings. Thoroughly clean the surface of all debris and apply epoxy bonding agent to the
existing surface of the reglet. Embed the water stop in the reglet with Non-Shrink Cement
Grout prior to placing the new concrete. Where water stops are called to be placed laying flat
against existing concrete, the concrete surface shall be thoroughly cleaned of all debris and the
water stop bonded to the concrete using an approved epoxy bonding agent.

END OF SECTION
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SECTION 03800

CONCRETE ELECTRICAL RACEWAY ENCASEMENT

PART 1 GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials, equipment and incidentals required and install concrete encasement
around underground electrical raceways as shown on the Drawings and as specified herein.

1.02 RELATED WORK

A. Excavation, backfilling, fill and grading are included in Division 2.

B. Concrete formwork is included in Section 03100.

C. Concrete joints and joint accessories are included in Section 03250.

D. Cast in place concrete is included in Section 03300.

E. Modifications to existing concrete are included in Section 03740.

F. Furnishing and installing electrical conduit is included in Division 16.

G. Furnishing and placing polyethylene warning tape in the backfill above encasement is included
in Division 16.

PART 2 PRODUCTS

2.01 MATERIALS

A. Cement, lime, aggregate and all other concrete components shall be as specified in Section
03300 except that aggregate size shall not exceed 3/8-in. Concrete shall have a minimum
compressive strength at 28 days of 2500 psi.

PART 3 EXECUTION

3.01 GENERAL

A. Concrete shall conform to the requirements Section 03300 and as specified herein.

B. Provide not less than 4-in of concrete between the outside of a raceway and the earth. Provide
not less than 2-in of concrete between adjacent raceways. Form as specified in Section 03100 for
buried concrete.

C. All raceway concrete placements shall be continuous between manholes or handholes and
between manholes or handholes and structures.
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D. Where raceways pass through concrete walls, concrete encasement shall be extended through the
finished flush with inside surfaces. Watertight construction joints with waterstops conforming to
Section 03250 shall be provided.

E. Encasements shall be reinforced as and where indicated on the Drawings.

F. Encasements shall be laid in trenches on mats of screened gravel not less than 6-in thick.

G. The minimum cover for raceway banks shall be 24-in.

END OF SECTION
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SECTION 04200

MASONRY

PARTI GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials, equipment and incidentals required and construct all masonry work
as shown and as specified herein.

B. The work under this Section includes, but is not necessarily limited to, the following:

1. Concrete masonry units (CMU).

2. Masonry reinforcing ties, anchors, joint reinforcement and installation only of vertical and
horizontal deformed steel reinforcing bars for wall reinforcing.

3. Insulation in masonry cavity walls.

4. Grouting as specified herein.

5. Vertically applied membrane flashing where and as detailed.

1.02 RELATED WORK

A. Masonry in manholes and similar yard structures is included in Division 2.

B. Vertical and horizontal deformed steel reinforcing bars for wall reinforcing and CMU lintel
reinforcing is furnished under Division 3.

C. Grouting of baseplates and equipment is included in Division 3.

D. Miscellaneous metals are included in Division 5.

1.03 PERFORMANCE REQUIREMENTS

A. Provide unit masonry that develops the net-area compressive strengths (f m) at 28 days shown on
the structural drawings. Determine compressive strength of masonry from net-area compressive
strengths of masonry units and mortar type S according to Tables 1 and 2 in ACI 530.1/ASCE
6/TMS 602-99.

1.04 SAMPLES

A. Submit to the Illinois EPA for approval, representative samples of all required masonry and
accessory materials. Submit manufacturer's technical information on masonry cleaning product.
Submit with samples, manufacturer's technical information, all certifications and test data
required to prove compliance with the specifications and building code.
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B. Resubmit as required until approved.

1.05 TEST REPORTS

A. Code Mandated, Preconstruction Testing

1. Contractor will engage a qualified independent testing agency to perform preconstruction
testing indicated below. Payment for these services will be made by the Illinois EPA.
Retesting of materials failing to meet specified requirements shall be done by Illinois EPA's
testing agency at Contractor's expense.

2. Concrete Masonry Unit Tests: For each type of concrete masonry unit indicated, per ASTM
C140.

1.06 PROTECTION OF MATERIALS

A. All perishable materials for the work of this Section shall be delivered stored and handled so as
to preclude damage of any nature. Manufactured materials, such as cement and lime, shall be
delivered and stored in their original containers, plainly marked with identification of material
and maker. Materials in broken containers, or in packages showing water marks or other
evidence of damage, shall not be used and shall be removed from the site.

B. All masonry shall be shipped stacked with hay or straw protection or other suitable protective
device, and shall be similarly stacked off the ground on the site. In addition, all masonry stored
on the site shall be protected from the weather and staining with the use of tarpaulins or other
covering approved by the Illinois EPA.

1.07 COLD AND HOT WEATHER CONSTRUCTION

A. Masonry construction in cold and in hot weather shall conform to the applicable requirements of
ACI530.1/ASCE6/TMS 602-99 except where more stringent requirements are specified herein.
Heat and enclosures will be the only protection method allowed and no mortar additives shall be
used for freezing protection in cold weather.

B. Cold-Weather Cleaning - Use liquid cleaning methods only when air temperature is 40 degrees F
and above and will remain so, until masonry has dried, but not less than 7 days after completing
cleaning.

1.08 REFERENCE STANDARDS

A. American Concrete Institute (ACI)

1. ACI-530.1/ASCE6/TMS 602-99 - Specifications for Masonry Structures.

B. American Society for Testing and Materials (ASTM)

1. ASTM A82 - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement.

2. ASTM Al 53 - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware.
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3. ASTM A167 - Standard Specification for Stainless and Heat-Resisting Chromium-Nickel
Steel Plate, Sheet and Strip.

4. ASTM C33 - Standard Specification for Concrete Aggregates.

5. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units.

6. ASTM C140 - Standard Test Methods of Sampling and Testing Concrete Masonry Units.

7. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar.

8. ASTM Cl 50 - Standard Specification for Portland Cement.

9. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes.

10. ASTM C270 - Standard Specification for Mortar for Unit Masonry.

11. ASTM C426 - Standard Test Method for Drying Shrinkage of Concrete Block.

12. ASTM C476 - Standard Specification for Grout for Masonry.

C. Where reference is made to one of the above standard or other standards cited below, the revision
in effect at the time of bid opening shall apply except for ACI standard specified above.

PART 2 PRODUCTS

2.01 MATERIALS - MASONRY

A. Concrete Masonry Units (CMU)

1. CMU shall conform to ASTM C90, light weight, Type I, hollow, two core, load bearing
units of 8-in x 16-in nominal face size and bed dimensions as shown.

2. CMU shall be free from substances that will cause staining or pop-outs, and shall be fine,
even texture with straight and true edges. All units shall be air cured in covered storage for
not less than 28 days before delivery.

3. Units shall be obtained from one manufacturer to insure even color and texture.

4. Provide special units required by the Drawings, including solid, corner, control joint units,
lintel, bond beam and jamb units.

5. Provide units that meet equivalent thickness requirements of the building code where
required for fire-rated construction.

B. Insulation for cavity walls shall be extruded closed cell polystyrene foam board with integral
high density skins of the same material. Thickness shall be as shown. Insulation shall have a K
factor of 0.20 at 75 deg. F and 0.18 at 40 deg. F. Density shall be 2.1 Ib/cu ft with a minimum
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compressive strength of 24 psi. Water absorption shall be 0.7% with a water vapor transmission
of 0.6 perm-in.

C. Provide Karnak 920, or equal non-asbestos fibrated asphalt emulsion compatible with insulation
for adhering the foam board insulation to backup material and for covering steel encasing in
masonry. Emulsion shall be non-bleeding when set.

2.02 REINFORCING, TIES, ANCHORS AND MISCELLANEOUS

A. Joint Reinforcement

1. Reinforcement shall be welded wire units prefabricated in straight lengths of not less than
10 ft with matching corner and tee units fabricated from cold-drawn steel wire complying
with ASTM A82, with deformed continuous side rods and plain cross-rods, and a unit width
of 1-1/2 in to 2 in less than thickness of wall or partition. Units shall be galvanized after
fabrication conforming to ASTM A153, Class B-2,1.5 oz. per sq. ft.

2. Reinforcement shall be ladder type, fabricated with single pair of galvanized 9 gauge side
rods and perpendicular 9 gauge cross-rods spaced not more than 16 in o.c. Construct to
allow cross-rods to provide CMU cores completely open with no rods crossing to allow free
grouting and vertical wall reinforcement spaces.

3. Reinforcement shall be manufactured by Dur-O-Wal, Hohmann and Barnard, Masonry
Reinforcing Corp. of America or equal.

B. Wall Ties and Anchors

1. Galvanized dove-tailed anchor slots shall be furnished for anchorage to poured-in-place
concrete work. Provide at 24-in O.C. horizontally for anchorage effacing masonry. Provide
at ends of all CMU partitions at concrete walls.

2. Approved No. 9 galvanized wire or 16-gage corrugated galvanized steel ties manufactured
for use with the anchor slots provided shall be spaced at maximum of 16-in o.c. vertically
and in each anchor slot.

3. Provide No. 9 galvanized adjustable wire box ties consisting of 10-1/4-inch long eye section
and 3-1/4-inch long pintle section and spaced 16-in O.C. vertically and 24-in. O.C.
horizontally at cavity walls in joints between those containing truss reinforcement.

4. Ties to steel at tops of CMU partitions and walls shall be miscellaneous steel shapes and
fasteners as detailed. Ties to steel columns shall be 3/16-in dia. galvanized trapezoidal ties
8-in long, Dur-O-Wall No. D/A 730 spaced at 16-in O.C. with 1/4-in wire D/A 207
galvanized column anchors welded to structural steel. Use same anchor to beam webs
spaced 32-in O.C. horizontally. Miscellaneous corrugated metal ties shall be 1-1/2-in wide,
16 ga., galvanized steel, length to provide embedment as shown or as approved, spaced at
16-in O.C.

5. Provide and install miscellaneous anchors and attachment members, required both for the
anchorage of work of this Section and that of other trades requiring attachment to masonry,
which are not specifically provided under separate Sections.
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6. All galvanizing shall be mill type conforming to ASTM A641, Class III.

7. Ties and anchors shall be manufactured by Dur-O-Wall, Hohmann and Barnard, Masonry
Reinforcing Corp. of America or equal.

C. Compressible filler for use in conjunction with masonry shall be premolded, 35 percent
compressible, neoprene foam strips complying with ASTM D1056, Grade 2A1. Thickness shall
be 3/8-in or as otherwise shown by width required for joint and wall conditions, allowing 3/4-in
depth for backer rod and sealant where shown.

D. Membrane Flashing - Vertical Applications

1. Membrane flashing shall be Perm-A-Barrier Wall - Flashing by W.R. Grace and Co. or
equal 40 mil, self-adhering, cold-applied sheet consisting of 32 mils of rubberized asphalt,
factory integrally bonded to 8 mil, high density, cross-laminated polyethylene film and the
flashing sheet shall be interwound with silicone coated release sheet.

2. Surface Conditioner - Product of flashing manufacturer designed for the system, as
approved, and used, where required to prepare surfaces for flashing.

3. Mastic - Bituthene Mastic by W.R. Grace or equal rubberized asphalt designed for the
flashing provided.

4. Primer - Bituthene Primer by W.R. Grace or equal designed for the flashing provided.

2.03 MORTAR AND GROUT MATERIALS

A. Portland cement shall conform to ASTM Cl 50 Type I. Masonry cements shall NOT be used.

B. Lime for masonry mortar shall be hydrated, conforming to ASTM C207, Type S.

C. Sand shall be carefully graded and washed natural sands or manufactured granite, marble, quartz
or limestone sands meeting ASTM C33, except that gradation may vary to achieve desired finish
and texture. Sand for grout shall conform to ASTM C144 or C33 as required.

D. Water shall be free from injurious amounts of oils, acids, alkalis or organic matter, and shall be
clean and fresh.

E. Integral type waterproofing for use in all exterior mortar shall be metallic stearate type,
Hydrocide Powder By Sonneborn Contech, Omicron Mortarproofing by Master Builders
Company, Integral Waterpeller by Euclid Chemical, or equal.

F. Non-shrink grout shall be Masterflow 713 as manufactured by the Master Builders Company,
Euco N-S by Euclid Chemical Co., Five Star Grout by U.S. Grout Corporation, or equal. Grout
shall attain a 28-day compressive strength of 6800 psi.
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2.04 MORTAR AND GROUT MIXES

A. Ingredients shall be accurately measured by volume in boxes especially constructed for the
purpose. Measurement by shovel will not be allowed. Measure materials in a damp, loose
condition.

B. Portland cement mortar shall conform to ASTM C270, Type S. Provide test data as required to
substantiate strength requirements of 1800 psi at 28 days.

C. Grout for constructing CMU lintel blocks, bond beams and for grouting cores in CMU to receive
embedded anchors or reinforcing shall conform to ASTM C476, Fine Grout, proportioned by
volume: one part portland cement, zero to 1/10 part lime, and sand equal to 2-1/4 to 3 times the
sum of the volumes of cement and lime materials. Strength shall be 2000 psi minimum at 28
days. Mix grout to have a slump of 10-in plus or minus 1-in, at time of placement.

D. Non-shrink grout where required shall be mixed as recommended by the manufacturer to give
the necessary consistency for placing and to give a minimum compressive strength of 3,000 Ibs.
per square inch in three days.

E. All other grout shall be one part portland cement, one part sand.

2.05 ACCESSORIES

A. Cavity Wall Mesh

1. Cavity wall mortar dropping collection device (mesh) shall be manufactured from
200 Denier recycled polyester, 2-in thick by 10-in high, 90 percent open fibrous mesh
construction. Mesh shall be placed in the cavity wall continuously above all through-wall
flashing locations for the full cavity wall thickness. Mesh shall be constructed in a dovetail
shape to prevent mortar from forming a continuous dam. Mortar dropping collection device
shall be The Mortar Net as manufactured by Mortar Net USA, Ltd., Highland, Indiana; or
approved equal. Mortar dropping collection device to be installed over all through-wall
flashing per manufacturer's instructions.

B. Control joint material shall be factory-extruded preformed rubber shear keys conforming to
ASTM D2000, 2AA-805 and shall be as manufactured by Dur-O-Wal; Hohmann and Barnard,
Inc.; AA Wire Products; or equal. Install control joints as shown on the Drawings.

C. Wicks for weepholes shall be 12-in long, 3/16-in diameter cotton cord. Wick shall be knotted at
each end.

1. Weepholes shall be 48-in on center in horizontal joints containing fabric flashing. Set one
end of wick at face of masonry and lay perpendicular to face. Extend one end of wick into
cavity and leave in place. At outside of wall, cut wick, including knot, flush with wall.
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D. Through-Wall Flashing

1. Through-wall flashing shall be factory-assembled material composed of two layers of
asphalt saturated square woven glass fabric sandwiching electro-sheet copper, bonded to
fabric with asphalt mastic.

2. Electro sheet copper shall consist of a full sheet of copper weighing 3 oz/sq ft.

3. Manufacturers: AFCO Products, Inc.; York Manufacturing; or equal.

PART 3 EXECUTION

3.01 MORTAR

A. Mortar shall be machine mixed in an approved type of mixer in which the quantity of water can
be accurately and uniformly controlled. The mixing time shall not be less than 5 minutes,
approximately 2 minutes of which shall be for mixing the dry materials and not less than 3
minutes for continuing the mixing after the water has been added. Where hydrated lime is used
for mortar requiring a lime content, there will be allowed the option of using the dry-mix method
or first converting the hydrated lime into a putty. Where the dry-mix method is employed, the
materials for each batch shall be well turned over together until the even color of the mixed, dry
materials indicates that the cementitious material has been thoroughly distributed throughout the
mass, after which the water shall be gradually added until a thoroughly mixed mortar of the
required plasticity is obtained.

B. Mortar boxes shall be cleaned out at the end of each day's work, and all tools shall be kept clean.
Mortar that has begun to set shall not be used.

3.02 MASONRY - INSTALLATION

A. No material that is frozen or covered with frost or snow shall be used in the construction, and no
antifreeze salts or ingredients shall be mixed with the mortar. Masonry shall not be laid at
temperatures below 40 deg F, without the approval of the Illinois EPA, and all work shall be
done in such a manner as to insure the proper and normal hardening of all mortar. All masonry
work shall be so protected and heated that the temperature at the surface will not fall below 50
deg F for a period of 72 hours after placing. Any completed work found to be affected by
freezing shall be taken down and rebuilt at no expense to the Illinois EPA.

B. All CMU shall be laid in a full bed of mortar, applied to shells only. Butter the vertical joint of
unit already set in the wall and all contact faces of the unit to be set. Each unit shall be placed
and shoved against the unit previously laid so as to produce a well-compacted vertical mortar
joint for the full shell thickness. Units shall set with all cells in a vertical position. The moisture
content of the units when laid shall not exceed 35 per cent of the total absorption as determined
by laboratory test.

C. Maintain tolerances in the erection of masonry as prescribed in ACI 530.1 except single wythe
walls where ordered shall be constructed with one better face in regard to plumb and line.
Elsewhere, at single wythe walls where ordered, provide two good faces by splitting the
difference in wythe dimension as approved. The erection tolerances shall be reduced at all
locations to a minimum within the parameters of good workmanship and as approved.
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D. Masonry Bonding

1. CMU shall be laid in stretcher (running) bond unless otherwise shown.

2. Vertically scored CMU shall be laid in one quarter bond simulating half bonded 8 x 8 in
units matching existing as approved. Break out the center web of CMU and provide vertical
and horizontal dams of galvanized metal lath to allow vertical steel reinforcement where it
occurs (at 32-in OC along walls), to pass continuously up walls in a nominal 8-in by 8-in
grout space.

3. Fill all joints with mortar, dense and neat.

E. Sizes shall be as specified and called for on the Drawings, and where "Soaps" and "Splits" are
used, the space between these members and the backup material shall be slushed full of mortar.

F. Joints of all masonry shall be tooled in accordance with the following:

1. Wait until unit mortar is thumb-print hard before tooling joint. This may require as much as
3 hours in the shade and 1 hour in the sun in the summertime.

2. The required personnel shall be kept on the job after hours, if necessary, to properly tool
joints.

3. Both vertical and horizontal joints shall be maintained uniform in spacing.

4. Joints on cavity side of CMU shall be struck flush. Joints on cavity side efface masonry
shall be struck, or troweled flush when mortar is fresh and mortar droppings collected and
removed from cavity.

G. Install all frames required to be set in masonry, set masonry tightly against frames, build in all
frame anchors, and fill frames with mortar.

H. Control joints with compressible filler shall be installed at the intersection of masonry walls with
structural steel, precast concrete and cast-in-place concrete and elsewhere as detailed on the
Drawings. The maximum length, horizontally, between vertical control joints shall be 30 ft (16 ft
O.C. at CMU in parapets), but joints shall be located only as directed or shown. Joints shall be
equal in width to the standard mortar joint.

I. All masonry slots, chases, or openings required for the proper installation of the work of other
Sections shall be constructed as indicated on the Drawings or in accordance with information
furnished before the work is started at the points affected. No chase shall cut into any wall
constructed of hollow units after it is built, except as directed and approved by the Illinois EPA.

J. Vertical Membrane Flashing in Cavities

1. Inspect surfaces to receive flashing. Clean and prepare as required by manufacturer's
instructions as submitted and approved.
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2. Provide conditioning and priming of substrates using the system products specified and
approved. Provide when required by the manufacturer of flashing and as submitted and
approved.

3. Install flashing as shown prior to installing asphalt emulsion on CMU or steel. Position
correctly and adhere fully using hand rollers.

K. Surfaces shall be brushed as work progresses and maintained as clean as it is practicable.
Unfinished work shall be raked back where possible, and toothed only where absolutely
necessary. Before leaving fresh or unfinished work, walls shall be fully covered and protected
against rain and wind and before continuing work previously laid shall be swept clean. The tops
of walls or other unfinished work shall be protected against all damage by frost or the elements
by means of waterproof paper, tarpaulins, boards or other means approved by the Illinois EPA.

L. Cavity wall insulation shall be installed in walls, where shown. Adhere insulation to CMU where
required with daubs of approved asphalt emulsion. Coordinate placement of joints in insulation
with vertical spacing of masonry wall ties. Parge back-up with asphalt emulsion at rate of 5
gallons per 100 sq ft to an average thickness of 1/16-in forming a continuous vapor barrier over
joints and protrusions. Embed insulation in the wet emulsion. Use extra daubs if required for
complete adhesion. Tightly butt joints in insulation and where butting other construction. Cut
insulation on 45 degree angle where through wall flashing passes through it as shown. Exterior
walls shall not receive insulation when the temperature is below 40 deg F.

M. Parge all structural steel that will be built into masonry or covered by precast concrete with
asphalt emulsion as specified above. Where insulation is required on steel, provide additional
daubs of emulsion and embed insulation in emulsion as approved.

N. Keep cavities clean and clear of mortar droppings and foreign materials during construction.
Strike joints facing cavities flush. Use cavity-width, wood strips with wires attached for lifting,
temporarily placed in cavity to collect mortar droppings and struck mortar. As work progresses,
remove strips, clean off mortar droppings and reset in cavity for next lift of masonry to next wall
tie location.

O. Build in all miscellaneous items to be set in masonry for which placement is not specifically
provided under separate Divisions, including anchor bolts, reglets, lintels, ties, electrical panel
boxes, sleeves, vents, grilles, anchors, grounds, and exterior electric conduits and fixtures, and
cooperate with other trades whose work is to be coordinated with the work under this Section.

P. CMU Core Filling

1. Sand fill in CMU cores shall be placed where noted using approved mortar sand.

2. Each CMU course shall be filled with the required material before starting next course. Care
shall be taken to prevent introduction of moisture while placing fill in cells. Rod thoroughly
at each course into the course below to eliminate voids in the fill material.

Q. All anchorage, attachment, and bonding devices shall be set so as to prevent slippage and shall
be completely covered with mortar or grout.
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R. All ties and reinforcing for masonry shall be furnished and installed under this Section.
Continuous longitudinal wall reinforcing shall be provided in all CMU walls over 4-in thick.
Space at 16-in O.C. vertically unless shown otherwise and 8-in O.C. at parapets. Cavity wall ties
shall be installed in alternating courses with longitudinal reinforcing. Eye section of adjustable
ties shall be set in mortar on both the inner and outer shell of CMU backup. Pintle section shall
be engaged with eye section and set in a full bed of mortar. Omit ties and joint reinforcing at
joints containing through wall flashing and locate in adjacent open joint.

S. Build in and grout fully all vertical and horizontal wall reinforcing and CMU lintel reinforcement
as shown. Break out ends as required to accommodate horizontal reinforcing as required.

T. Loose steel lintels shall be furnished under Division 5 and installed under this Section.

U. Loose lintels shall be set in a full bed of mortar and supported by solid or mortar filled hollow
CMU as detailed. Provide minimum 8-in bearing.

V. Bed and grout for items coming in contact with masonry where grouting is required, including,
but not limited to, door bucks and frames set in masonry. Install all anchor bolts, base plates, and
seats in masonry walls, and build in all items required for the completion of the building as they
apply to masonry.

3.03 WALL FLASHING - THROUGH-WALL TYPE

A. Fabric wall flashing is furnished and installed under Division 7. Coordinate work of this Section
with flashing work to ensure that all required flashing is properly installed.

B. Do not close-in or cover flashing with masonry until the installation has been inspected by the
Illinois EPA. If flashing is covered before inspection, the masonry will be ordered to be removed
at no cost to the Illinois EPA so that inspection may be made.

3.04 REPAIR, POINTING AND FINAL CLEANING

A. Exposed masonry shall be protected against staining by wall coverings, and excess mortar shall
be wiped off the surface as the work progresses to reduce need for cleaning at completion of the
work.

B. Where ordered, remove masonry units which are loose, chipped, broken, stained or otherwise
damaged, and units which do not match adjoining units and install new units in fresh mortar or
grout, pointed to eliminate, as approved by the Illinois EPA, evidence of replacement.

C. Pointing

1. During the tooling of joints, enlarge any voids or holes, except weep holes, and completely
fill with mortar matching color as approved by the Illinois EPA and tool to match. Point-up
all joints at corners, openings and adjacent work to provide a neat, uniform appearance and
properly prepare joints for application of sealants where required.

2. Before final cleaning, repoint all unsatisfactory joints as specified above and as required by
the Illinois EPA.
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D. Acid solutions shall not be used for cleaning CMU. Upon completion of the work, all surfaces of
CMU shall be washed with soap powder and warm water, applied with a scrubbing brush, and
then rinsed thoroughly with clear water. Other cleaning methods may be ordered to obtain
required appearance.

E. Masonry areas not satisfactorily cleanable will be ordered replaced at no extra cost to the Illinois
EPA.

END OF SECTION
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SECTION 05120

STRUCTURAL STEEL

PART 1 GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor and materials required and install structural steel including bearing plates,
columns, beams, and miscellaneous shapes and plates required to erect the structural framing as
shown on the Drawings and as specified herein.

B. Furnish only anchor bolts with templates to be installed under Division 3. Furnish and install
nuts and washers for anchor bolts.

C. Install only portions of masonry ties to be welded to structural steel as shown on the Drawings
and as specified herein.

1.02 RELATED WORK

A. Grouting of baseplates is included in Section 03600.

B. Masonry ties to be connected to structural steel are furnished under Section 04200.

C. Steel deck is included in Section 05311.

D. Miscellaneous metal is included in Section 05500.

1.03 SUBMITTALS

A. Submit, in accordance with Section 01300, erection drawings, detailed shop drawings, schedules
and data for all structural steel. Approval will be for strength only and shall not relieve the
Contractor of responsibility for proper fit of members, of connections not detailed on the
Drawings, or for supplying all material required by the Contract Documents. Mark numbers
painted on the shop assembled pieces of steel shall be the same mark numbers used on the
detailed shop and erection drawings.

B. Product data and installation instructions for Contractor proposed load indicator bolts or direct
tension indicators.

C. Certified mill test reports for the structural steel and the bolting materials.

D. Certifications that welders are qualified, in accordance with AWS Dl. 1, on the shop and field
welding procedures to be used.
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1.04 REFERENCE STANDARDS

A. American Institute of Steel Construction (AISC)

1. AISC S302 - Code of Standard Practice for Steel Buildings and Bridges

2. AISC S335 - Specification for Structural Steel Buildings Allowable Stress Design and
Plastic Design with Commentary.

3. AISC M016 - Manual of Steel Construction Allowable Stress Design.

B. American Society for Testing and Materials (ASTM)

1. ASTM A36 - Standard Specification for Carbon Structural Steel

2. ASTM A53 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless

3. ASTM A123 - Standard Specification for Zinc (Hot-Dipped Galvanized) Coatings on Iron
and Steel Products

4. ASTM Al 53 - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware

5. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile
Strength

6. ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi
Minimum Tensile Strength

7. ASTM A500 - Standard Specification for Cold-Formed Welded and Seamless Carbon Steel
Structural Tubing in Rounds and Shapes

8. ASTM A501 - Standard Specification for Hot-Formed Welded and Seamless Carbon Steel
Structural Tubing

9. ASTM A992 - Standard Specification for Structural Shapes for Use in Building Framing

10. ASTM B695 - Standard Specification for Coatings of Zinc Mechanically Deposited on Iron
and Steel.

C. American Welding Society (AWS)

1. AWS A5.1 - Specification for Carbon Steel Electrodes for Shielded Metal Arc Welding.

2. AWS Dl.l - Structural Welding Code Steel.

D. Research Council on Structural Connections of the Engineering Foundation (RCSCEF)

1. Specification for Structural Joints using ASTM A325 or ASTM A490 Bolts.
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E. Where reference is made to one of the above standards, the revision in effect at the time of bid
opening shall apply.

1.05 QUALITY ASSURANCE

A. Structural steel shall be in accordance with the AISC Standard for Structural Steel Buildings -
Allowable Stress Design and Plastic Design and the Code of Standard Practice for Steel
Buildings and Bridges, unless otherwise specified herein.

B. Welding shall be in accordance with AWS Dl. 1 unless otherwise specified herein or in the AISC
Standard.

1.06 SYSTEM DESCRIPTION

A. Beam connections not detailed on the Drawings shall be bolted framed beam connections as
shown in Table II of the AISC Manual of Steel Construction - Allowable Stress Design, Part 4.

B. Bolted shear connections shall be bearing-type connections unless otherwise shown.

1.07 DELIVERY, STORAGE AND HANDLING

A. Deliver materials promptly so as to cause no delay with other parts of the work.

B. Store materials on skids and not on the ground. Pile and block materials so that they will not
become bent or otherwise damaged.

C. Handle materials with cranes or derricks as far as practicable. Do not dump steel off cars or
trucks nor handle in any other manner likely to cause damage.

PART 2 PRODUCTS

2.01 MATERIALS

A. Structural shapes: ASTM A992 Fy = 50 ksi.

B. Structural plates, rods and bars unless otherwise noted: ASTM A36.

C. Structural tube: ASTM A500, Grade C Fy = 46 ksi or ASTM A501.

D. Structural pipe: ASTM A53, Type S, Grade B.

E. Welding electrodes: AWS A5.1, E70XX.

F. High strength steel bolts, nuts and washers: ASTM A325. When galvanized material is to be
connected; use ASTM A325, mechanically galvanized to ASTM B695, Class 50, Type II.

G. Anchor rods: ASTM A36.

H. Shop primer: As specified in Section 09901.

Area 4RD Section 05120 - Structural Steel
SE Rockford Superfund Site, FLS-1302 Page 3 of 6



P:\1681IEPA\SE_Rockford\Remedial Design\Area 4\Design\90%\Div 5\05120.doc
September 13, 2004

I. Galvanizing: Zinc with 0.05 percent (minimum) nickel added.

J. Galvanized surface primer: 95 percent zinc dust, organic vehicle primer.

2.02 FABRICATION

A. Match-mark materials for field assembly. Ream unmatched holes in shop assembly of field
connections. Reject and replace with new pieces any piece weakened by reaming to a point
where the strength of the joint is impaired.

B. Welding of parts shall be done only where shown on the Drawings or specified herein and by
welders and welding operators qualified for the procedures used.

2.03 SURFACE PREPARATION AND SHOP COATINGS

A. Prepare and shop prime paint non-galvanized members as specified in Section 09901. Do not
prime paint faying surfaces of slip critical connections.

B. Galvanize members and their attachments exposed in whole or part to the weather, including
beams supporting exterior masonry. Galvanize other members as indicated on the Drawings.
Galvanizing shall be done after fabrication and in accordance with ASTM A123. Thoroughly
clean, pickle, flux and immerse members in bath of molten zinc until their temperature becomes
the same as the bath. Coating shall be 2-oz per sq ft.

PART 3 EXECUTION

3.01 INSTALLATION

A. Furnish and install temporary bracing to provide stability during erection and to prevent
distortion or damage to the framing due to wind, seismic, or erection forces. Remove temporary
bracing when erection is complete.

B. Use drift pins only to bring members into position and not to enlarge or distort holes.

C. Make all steel to steel connections by high strength bolting [except where field welding is shown
or specified]. Provide not less than two 3/4-in bolts per connection and use not less than 1/4-in
thick clip angles.

D. Tighten bolted connections designated as bearing-type connections to the snug tight condition.
Tighten all other bolted connections to full pretension by turn-of-nut or calibrated wrench
tightening.

E. Field welding shall be done only where shown or specified and only by welders qualified for the
procedures used. No welding shall be done when surfaces are wet, exposed to rain or wind, or
when welders are exposed to inclement conditions that will hamper good workmanship.

F. Each bolting crew and welder shall be assigned an identification mark. This mark shall be made
at each completed connection with a paint stick.
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G. After erection, prime paint abrasions, field welds and unprimed surfaces, using shop primer
except surfaces designated to be unpainted or surfaces in contact with concrete.

H. After erection, prime paint abrasions, field welds, on galvanized surfaces with galvanized surface
primer.

3.02 FIELD TESTING

A. Allow the Engineer free access to the work. Notify the Illinois EPA in writing 4 working days in
advance of high strength bolting operations.

B. High strength bolting will be inspected visually. All high strength bolts shall have the turned
portion marked with reference to the steel being connected after the nut has been made snug and
prior to final tightening. Retighten rejected bolts or remove and provide new bolts. In cases of
disputed bolt installations, the bolts in question shall be checked using a calibrated wrench
certified by an independent testing laboratory approved by the Illinois EPA. The certification
shall be at the Contractor's expense.

C. The fact that steel work has been accepted at the shop and mill will not prevent its final rejection
at the site, before or after erection, if it is found to be defective.

D. Remove rejected steel work from the site within 10 working days after notification of rejection.

END OF SECTION
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SECTION 05311

STEEL ROOF DECK

PARTI GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials, equipment and incidentals required and install steel roof deck
complete as shown on the Drawings and as specified herein.

1.02 RELATED WORK

A. Structural steel is included in Section 05120.

B. Miscellaneous metal is included in Section 05500.

1.03 SUBMITTALS

A. Submit, in accordance with Section 01300, shop drawings and product data, showing:

1. Deck placement with erection marks.

2. Cut openings and accessories.

3. Manufacturer's load table including design thickness in inches and section properties.

4. Fastener types and layout patterns.

5. Mark each bundle to correspond to the shop drawings.

B. Certification from the Steel Deck Institute (SDI) that the steel roof deck is designed in
accordance with SDI standards.

1.04 REFERENCE STANDARDS

A. Steel Deck Institute (SDI)

1. SDI Specifications and Commentary for Steel Roof Deck.

B. American Society for Testing and Materials (ASTM)

1. ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron, Alloy-Coated (Galvannealed) by the Hot-Dip Process.

C. American Iron and Steel Institute (AISI)

1. AISI SG-673 - Cold-Formed Steel Design Manual.
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D. Where reference is made to one of the above standards, the revision in effect at the time of bid
opening shall apply.

1.05 QUALITY ASSURANCE

A. Steel roof deck shall conform to the requirements of the SDI standard for Steel Roof Deck.

B. Field welding shall be done by certified welders and shall be in accordance with the AISI
standard.

1.06 DELIVERY, STORAGE AND HANDLING

A. Handle material with cranes and derricks. Do not dump materials off cars or trucks, or handle in
any way likely to cause damage.

B. Store materials off the ground with one end elevated to provide drainage. Protect from the
elements with a waterproof covering, ventilated to avoid condensation.

C. Materials with excessive damage, in the opinion of the Illinois EPA, shall not be incorporated in
the work. Remove and replace with new undamaged materials at no expense to the Illinois EPA.

1.07 PROJECT/SITE REQUIREMENTS

A. Bring inaccuracies in alignment or level of structural steel to the attention of the Illinois EPA in
writing and correct before the deck is placed.

1.08 DEFINITIONS

A. Transverse supports - supports which are perpendicular to the direction of the deck ribs.

B. Longitudinal support - supports which are parallel to the direction of the deck ribs.

PART 2 PRODUCTS

2.01 MATERIALS

A. Steel roof deck shall be 1-1/2 in. rib depth, Type WR. Deck sheets shall be 36-in wide with
nestable side laps. Gauge shall be as shown on the Drawings.

B. Steel roof deck and accessories shall be manufactured from steel conforming to ASTM A653,
Grade 33 or higher.

C. Steel roof deck and accessories shall be galvanized in accordance with ASTM A924. Coating
designation shall be G90.

D. Provide minimum 20 gauge closure strips, cant strips, and butt plates as shown on the Drawings
and as specified herein. Provide minimum 14 gauge roof sump pans as shown on the Drawings.

E. Screws shall be self-drilled, self-tapping hex washer head No. 12 TEKS fasteners with Climaseal
coating by Buildex Division, Illinois Tool Works, Itasca, IL.
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PART 3 EXECUTION

3.01 INSTALLATION

A. Install steel roof deck as shown on the Drawings, in accordance with manufacturer's instructions
and in accordance with approved shop drawings. Where possible, extend deck sheets over three
or more spans.

B. End laps of steel roof deck shall be at least 2 in. long and shall occur over transverse supporting
members.

C. Fasten deck to all supporting steel to accommodate diaphragm action as specified below:

1. At interior and end transverse supports with No. 12 TEK screws at the bottom of every rib
at each support and at a spacing not to exceed 6-in with one fastener always occurring at the
side laps. Fasten partial sheets (those less than 36-in wide) at the bottom of every rib.

2. Connect the deck sheets along their side laps with No. 12 TEK screws at a spacing not to
exceed 30-in.

D. Install screws using appropriate tools to prevent fracturing screws, damaging screw heads or
stripping threads due to overdriving.

E. Coordinate size, location and details of all penetration with the Drawings, other trades and details
of approved equipment. Pipe and conduit openings in the steel roof deck shall be reinforced
according to the manufacturer's recommendation.

1. Cutting and Fitting

a. Cut and fit steel roof deck units and accessories around projections through steel roof
deck.

b. Make cuts neat, square and trim.

c. Cut openings in steel roof deck true to dimensions using metal saws, drills or cutting
torches.

d. Do not use cutting torches if neat appearance is required.

e. Openings greater than 6-in and less than 12-in in greatest dimension shall be reinforced
with a 24-in by 24-in flat plate, minimum 20 gauge thickness, centered on the opening.

F. Screw closure strips, cant strips, and roof sump pans directly to steel deck to provide a finished
surface.

1. Roof Sump Pans and Reinforcing Plates

a. Place roof sump pans and reinforcing plates over openings in steel roof deck and weld
to top surface of steel roof deck.

Area4RD
SE Rockford Superfund Site, FLS-1302

Section 05311 - Steel Roof Deck
Page 3 of4



P:\1681IEPA\SE_Rockford\Remedial DesigiMrea 4\Design\90%\Div 5\0531 l.doc
September 13, 2004

b. Space screws not more than 6-in. on center with at least one screw at each corner.

c. Cut openings in roof sump pan or reinforcing plate to accommodate drain or other
fixture.

G. Suspended ceilings, light fixtures, ducts, piping, conduits or other utilities shall not be attached
to steel roof deck.

3.02 INSPECTION

A. The Illinois EPA reserves the right to inspect steel roof deck in the field for compliance with the
requirements specified herein and the approved shop drawings. The Illinois EPA may reject or
require repair or refabrication of any steel roof deck or accessories not meeting these
requirements.

END OF SECTION
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SECTION 05500

MISCELLANEOUS METALS

PART 1 GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials, equipment, and incidentals required and install all miscellaneous
metal complete as indicated and as specified except as noted below.

B. Items to be cast in concrete that are to be furnished under this Section for installation by the
General Contractor under Division 3:

1. Sleeves and inserts required for the work of this Section.

2. Hatches and frames.

3. Grating frames and cover plate frames.

4. Nosings.

5. Anchor bolts with layout templates (except anchor bolts for structural steel and anchor
bolts for equipment provided under other Sections).

6. Overhead door edge angle, built-in slab angles, and anchor assemblies.

7. Bollards.

8. Other cast-in items as shown or required for the completion of the work.

C. Items to be set in masonry which are to be furnished under this Section for installation by the
masonry subcontractor under Division 4.

1. Loose angles, bent plates, miscellaneous plates.

2. Anchor bolts for attachment of masonry to structural frame.

3. Miscellaneous steel framing and shelf angles supporting masonry and precast concrete.

4. Other items built into masonry as shown or required for the completion of the work.

1.02 RELATED WORK

A. Masonry reinforcement, ties, and accessories are included in Section 04200.

B. Steel Doors and Frames are included in Section 08110.

C. Field Painting is included in Section 09902.
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D. Louvers are included in Section 10200.

E. Pipe Hangers, Supports, and Restraints are included in Section 15140.

F. Sitework castings are included in Division 2.

G. Roof appurtenances are included in Division 7.

H. Monorail and bridge crane and appurtenances are included in Division 14.

I. Equipment anchor bolts are included in the respective Sections of Divisions 11, 13, 14, and 15.

1.03 SUBMITTALS

A. Submit, in accordance with Section 01300, shop drawings and product data showing materials
of construction and details of installation for miscellaneous metal.

1. Show sizes of members, method of assembly, anchorage, connection to other members and
finishes. Submit anchor bolt placement drawings.

2. Cement grout. Include the type and brand of cement, the gradation of fine aggregate,
product data on any proposed admixtures, and the proposed grout mix.

B. Samples

1. Submit 6-in minimum long samples of each type of guardrail and handrail showing
90-degree bend, tee intersection, mounting bracket, escutcheon, floor sleeve, end stop, rail
joint connections, and 12-in square sample of woven wire infill panel with frame and
connection plates, all showing proposed finish.

C. Manufacturer's Data

1. Submit manufacturer's load and deflection tables for grating.

D. Certificates

1. Certify the railing system is in compliance with OSHA requirements, ADAAG (where
indicated), and the local building code.

2. Welders certification, in accordance with AWS Dl .1 for structural steel or AWS Dl .2 for
aluminum.

1.04 REFERENCE STANDARDS

A. Aluminum Association (AA)

1. AAM12C22A41

a. Ml2: Mechanical Finish, Non-Specular

b. C22: Chemical Finish, Medium Matte
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c. A41: Clear Anodic Coating, Class I

B. American Association of State Highway and Transportation Officials (AASHTO)

1. Standard Specifications for Highway Bridges

C. American Society for Testing and Materials (ASTM)

1. ASTM A36 - Standard Specification for Structural Steel

2. ASTM A53 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless

3. ASTM A108 - Standard Specification for Steel Bars, Carbon, Cold Finished, Standard
Quality

4. ASTM A123 - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and
Steel Products

5. ASTM A153 - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware

6. ASTM A167 - Standard Specification for Stainless and Heat-Resisting Chromium-Nickel
Steel Plate, Sheet, and Strip

7. ASTM A193 - Standard Specification for Alloy Steel and Stainless Steel Bolting Materials
for High Temperature Service

8. ASTM A194 - Standard Specification for Alloy Steel and Stainless Steel Nuts for Bolts for
High Temperature Service

9. ASTM A240 - Standard Specification for Heat-Resisting Chromium and Chromium-Nickel
Stainless Steel Plate, Sheet, and Strip for Pressure Vessels

10. ASTM A276 - Standard Specification for Stainless and Heat-Resisting Steel Bars and
Shapes

11. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI
Tensile Strength

12. ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi
Minimum Tensile Strength

13. ASTM A366 - Standard Specification for Steel, Sheet, Carbon, Cold-Rolled, Commercial
Quality

14. ASTM A500 - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes
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15. ASTM A501 - Standard Specification for Hot-Formed Welded and Seamless Carbon Steel
Structural Tubing

16. ASTM A536 - Standard Specification for Ductile Iron Castings

17. ASTM A570 - Standard Specification for Steel, Sheet and Strip, Carbon, Hot-Rolled,
Structural Quality

18. ASTM A780 - Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings

19. ASTM B117 - Standard Practice for Operating Salt Spray (Fog) Apparatus

20. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

21. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars,
Rods, Wire, Shapes, and Tubes

22. ASTM B429 - Standard Specification for Aluminum-Alloy Extruded Structural Pipe and
Tube

23. ASTM B695 - Standard Specification for Coatings of Zinc, Mechanically Deposited on
Iron and Steel

24. ASTM C33 - Standard Specification for Concrete Aggregates

25. ASTM C150 - Standard Specification for Portland Cement

D. American Institute of Steel Construction (AISC)

1. Specification for Structural Steel Buildings - Allowable Stress Design and Plastic Design

E. American Welding Society (AWS)

1. AWS Dl. 1 - Structural Welding Code - Steel

2. AWS Dl.2 - Structural Welding Code - Aluminum

3. AWS A5.1 - Specification for Covered Carbon Steel Arc Welding Electrodes

F. Federal Specifications (FS)

1. FS FF-B-575C - Bolts, Hexagonal and Square

G. Occupational Safety and Health Act (OSHA)

1. Code of Federal Regulations, 29 CFR Part 1910

H. Building Codes

1. BOCA National Building Code, 1993
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I. ADAAG, Accessibility Guidelines for Buildings and Facilities

J. Where reference is made to one of the above standards, the revision in effect at the time of bid
opening shall apply.

1.05 QUALITY ASSURANCE

A. Verify, at the site, both the dimensions and work of other trades adjoining items of work in this
Section before fabrication and installation of miscellaneous metal.

B. Furnish to the pertinent trades all items included under this Section that are to be built into the
work of other Sections.

C. All welding shall be performed by certified welders and shall conform to the applicable AWS
Welding Code. Welding of steel shall conform to AWS D 1.1 and welding of aluminum shall
conform to AWS Dl.2.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver items to be incorporated into the work of other trades so they can be checked prior to
installation without causing a delay.

B. Store materials on skids and not on the ground and block up so that they will not become bent
or otherwise damaged. Handle materials with cranes or derricks. Do not dump material off cars
or trucks nor handle in any other way that will cause damage.

C. Repair or replace items which are damaged or corroded at no additional cost to the Illinois EPA,
prior to incorporating them into the work.

1.07 PROJECT/SITE REQUIREMENTS

A. Field measurements shall be taken at the site, prior to fabrication of items, to verify or
supplement indicated dimensions and to provide proper fitting of all items.

PART 2 PRODUCTS

2.01 GENERAL

A. Like items of materials shall be the end products of one manufacturer in order to provide
standardization for appearance, maintenance and manufacturer's service.

2.02 MATERIALS

A. Unless otherwise indicated or specified, materials for miscellaneous metals shall conform to the
following standards:

Structural Steel ASTM A36

Structural Steel Tubing ASTM A500, Grade B
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Welded and Seamless Steel Pipe

Steel Sheets

Aluminum Extruded Pipe

Aluminum Extruded Shapes

Aluminum Sheet and Plate

Stainless Steel Plates and Sheets

Exterior, Submerged or Industrial Use

Interior Use

Stainless Steel Shapes

Carbon Steel Bolts and Studs

High Strength Steel Bolts, Nuts, and Washers

Elevated Temperature Exposure

General Application

Stainless Steel Bolts, Nuts, and Washers

Galvanizing

Galvanizing, Hardware

Welding Electrodes, Steel

2.03 ANCHORS, BOLTS, AND FASTENING DEVICES

ASTM A501 or ASTM A53, Type E
or S, Grade B, Schedule 40. Use
standard malleable iron fittings,
galvanized for exterior work

ASTM A366

ASTM B429, Alloy 6063-T6 and
Alloy 6061-T6 as indicated

ASTM B221, Alloy 6061 T6

ASTM B209, Alloy 6061 T6

ASTM A240, Type 316 (Type 316L
for welded components)

ASTM A240, Type 304

ASTMA276,Type316

ASTM A307, Grade A (hot dip
galvanized nuts and washers where
galvanized bolts are indicated or
specified)

ASTM A325, Type 1 (mechanically
galvanized per ASTM B695, Class 50,
where noted)

Type I

Type I or Type II

ASTM A193 Bolts of Grade B8M
ASTM A194 Nuts of Grade 8M

ASTM A123, Zn w/0.05 percent
minimum Ni

ASTM A153, Zn w/0.05 percent
minimum Ni

AWSA5.1E70xx

A. Anchor bolts: ASTM A307 unless otherwise indicated or specified.
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B. Unless otherwise indicated or specified, bolts for the connection of carbon steel or iron shall be
steel machine bolts; bolts for the connection of galvanized steel or iron shall be galvanized steel
or stainless steel machine bolts; and bolts for the connection of aluminum or stainless steel shall
be stainless steel machine bolts.

C. Unless otherwise indicated or specified, expansion anchors shall be zinc plated carbon steel
wedge type anchors complete with nuts and washers. Stainless steel, Type 316, wedge type
anchors shall be provided where they will be submerged or exposed to the weather or where
stainless steel wedge type anchors are indicated or specified. When the length or embedment of
the bolt is not indicated, provide length sufficient to place the wedge and expansion cone
portion of the bolt at least one inch behind the concrete reinforcing steel. Expansion anchors
shall be Hilti Kwik Bolt II; ITW Ramset Redhead Trubolt; Rawlplug Company Rawl-Stud, or
equal.

D. Adhesive capsule anchors shall be a two-part stud and capsule chemical resin anchoring system.
Capsules shall contain premeasured amounts of polyester or vinyl ester resin, aggregate, and a
hardener contained in a separate vial within the capsule. Stud assemblies shall consist of an all-
thread anchor rod with nut and washer. Provide zinc plated carbon steel stud assemblies or
Type 316 stainless steel stud assemblies as indicated or specified. Adhesive capsule anchors
shall be Hilti HVA Adhesive Anchor; Molly Parabond Capsule Anchor; Rawlplug Company
Chem-Stud; or equal.

E. Adhesive anchors, for fastening to hollow concrete block or brick, shall be a three-part stud,
screen tube and chemical dispenser anchoring system. Adhesive cartridges shall contain
premeasured amounts of resin and hardener which are mixed and deposited in a screen tube by a
dispenser. Provide zinc plated carbon steel or Type 316 stainless steel stud assemblies as
indicated consisting of an all-thread anchor rod with nut and washer. Anchors shall be Hilti
HIT HY-20 System; Rawlplug Company Chem-Fast; ITW Ramset Redhead Ceramic 6 Epcon
System; or equal.

F. Automatic end welded headed anchor studs shall be flux ended studs made from cold drawn
steel, ASTM A108, Grades 1010 through 1020.

G. Machine bolts and nuts shall conform to FS FF-B-575C. Bolts and nuts shall be hexagon type.
Stainless steel bolts, nuts, screws, washers and related appurtenances shall be Type 316.

2.04 METAL GRATING

A. Grating shall have rectangular 3/16-in thick bearing bars spaced 1-3/16-in on center with cross
bars spaced at 4-in on center unless otherwise indicated.

1. Grating shall be of the sizes indicated and shall not exceed the fabricator's maximum
recommended span for that size.

2. Openings 2-in or greater in diameter/dimension and grating edges shall be banded with a
bar of the same depth and thickness as the bearing bars. Cut bearing bars or cross bars
shall be welded to the banding bar.

3. Grating fastening devices, including clamps, clips, nuts, bolts, washers, and other fastening
devices for grating and grating supports shall be Type 316 stainless steel. Fasten grating to
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all supporting members, minimum of four fasteners per panel. All grating shall be
anchored to the supporting system using grating clamps.

B. Grating material shall be aluminum alloy 6063-T6 with a slip resistant mill finish. Cross bars
shall be attached to the bearing bars with interlocked swaged joints. The grating shall be Type
BS by IKG Borden; Type 19 SG-4 by Ohio Gratings, Inc.; Type 19S4 by Seidelhuber Metal
Products, or equal.

2.05 RAILINGS

A. Handrail and guardrail systems shall comply with the requirements of OSHA, ADAAG, and the
building code. Provide aluminum handrail and guardrail systems unless otherwise indicated or
specified.

B. Aluminum guardrail and handrail shall be welded, seamless, extruded aluminum pipe systems.
Rails shall be 6063-T6 alloy. Posts shall be 6061-T6 alloy. Splice and reinforcing sleeves,
anchor sleeves, post bases, brackets, end caps, toeboards, and connecting pieces shall be
aluminum alloy 6063-T6 or 6061-T6. Railing system fastening hardware shall be Type 316
stainless steel. After welding, aluminum shall be anodized. All railing, posts, toeboards and
exposed aluminum shall be anodized in compliance with A A M12C22A41.

C. Standard guardrail shall be a 2-rail where indicated, fabricated with 1-1/2-in nominal diameter
pipe. Posts shall be Schedule 80 pipe, minimum and rails shall be Schedule 40 pipe, minimum.
Posts and top rails shall be continuous. Spacing of posts shall not exceed 3-ft-8-in on center and
shall be uniformly spaced unless indicated otherwise. All guardrail posts shall be vertical.

D. Handrail shall be a single rail system fabricated from 1-1/2-in actual diameter pipe, Schedule
40, minimum.

E. Welds shall be circumferential welds ground smooth and even. Welding methods shall be in
conformity with AWS standards for the materials being joined. All rail to post connections
shall be coped and fastened by continuous welds. Use weld filler alloy compatible with alloys
to be joined and that will not be discolored by anodizing. There shall be no burrs, sharp edges,
or protrusions on any weld on any part of the handrail system. After fabrication, the welds and
surrounding area shall be cleaned and hand buffed to match the adjacent finish. Bends shall be
as indicated. No distortion of the circular pipe shape will be allowed. Bends and terminal
sections shall be made without the use of fittings. Corner bends shall have a 6-in centerline
radius.

F. Railing shall be assembled in sections as long as practical but shall not be greater than 24-ft in
length. A field splice shall be provided when an assembled section is to be attached to another
section. Field splices shall be provided in all railing panels that cross over structure expansion
joints.

1. Field splices shall use internal splice sleeves located within 8-in of guardrail posts. The
sleeve shall be riveted to the rail on the post side only and free to slide in the rail on other
side. The field splice shall be detailed to take the differential expansion between the
guardrail system and the supporting structure.

2. When the field splice occurs in a guardrail panel crossing a structure expansion joint, the
sleeve shall be riveted to the rail on the post side and be free to slide in the rail on other
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side. The field splice shall be detailed to take the same movement as the structure
expansion joint.

G. The bases or supports for guardrail posts and handrail shall be the types indicated and specified.

1. Where non-removable guardrail is set in concrete, the posts shall be placed in pipe sleeves
and grouted with a cement grout. Where removable guardrail is set in concrete, the posts
shall be placed in close fitting pipe sleeves. Collars of the same material as the guardrail
shall be placed around the post bases and be fastened in place with set screws on the side
of the post away from the walkway. Posts shall be placed with the centerline 4-in from the
edge of the concrete except that posts shall be set at the centerline of concrete curbs.

2. Guardrail posts exposed to the weather shall have a 3/16-in drain hole drilled immediately
above the concrete surface, the base flange, or supporting socket on the side away from the
walking area. The bottom of the rail post between the drain hole and the bottom of the post
shall be filled with a compressed closed cell neoprene rod.

3. Where handrail is to be fastened to walls, the rails shall be provided with wall flanges
fastened to the walls with three 3/8-in stainless steel flat head expansion bolts.

H. Toeboards shall be provided on all guardrail adjacent to a drop in elevation of 4-ft or more.
Toeboards are not required on the inclined portion of stairway guardrails or where concrete
curbs, 4-in or more in height, are present. Toeboards shall be 4-in high channels of the same
material as the guardrail. The channels shall have a minimum thickness of 1/8-in and have
flanges of not less than 3/4-in nor more than 1-1/2-in in width. Toeboards shall be positioned
with a maximum clearance of 1/4-in from the floor and fastened to posts with stainless steel
self-drilling screws as indicated and with clip angle and 3/8-in stainless steel expansion bolt at
walls.

I. All railings shall be completely protected by paper against scratching, splashes or mortar, paint,
or other defacements during transportation, storage, handling, and erection, and until adjacent
work by other trades has been completed. After protective materials are removed, the surfaces
shall be made clean and free from stains, marks, or defects of any kind.

2.06 STEEL BOLLARDS

A. Pipe for bollards shall be welded and seamless galvanized steel pipe with plain ends,
conforming to Schedule 40, ASTM A53.

B. Bollards shall be set in concrete footings and filled with 2500-psi concrete under Division 3.

2.07 LADDERS

A. Ladders, ladder accessories, and ladder clearances shall conform to the requirements of OSHA.
Provide aluminum ladders unless otherwise indicated or specified.

B. Aluminum ladders shall be fabricated with 3-in by 1-in by 1/8-in aluminum tubular side rails
spaced a minimum 18-in apart unless indicated otherwise. Rungs shall be 2-1/4-in deep
aluminum channels with serrated walking surface, 1/8-in minimum web thickness, and 3/8-in
minimum flange thickness, spaced 12-in on center. Wall support brackets shall be spaced 4-ft
on center with Type 316 stainless steel fasteners unless indicated otherwise. Where the side
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rails extend to the floor, they shall be fastened to the floor with 1/2-in diameter Type 316
stainless steel expansion bolts.

C. Ladder safety post extensions shall be provided on all fixed ladders 20 feet or less in height
located below hatches and roof scuttles and as indicated. The aluminum telescoping tubular
safety post extension shall lock in its vertical position and extend a minimum of 36-in above the
opening and shall be secured to the ladder rungs with stainless steel fasteners and brackets. The
ladder post extension shall be Ladder UP Safety Post, Model LU-4 by Bilco Co.; Series LIE
Safety Extension by Halliday Products; Pull-up Bar by Access Manufacturing; or equal.

D. Aluminum shall have a cleaned and degreased mill finish.

E. Manhole rungs for cast-in-place concrete work shall be 16-in clear width with a drop front
design and comply with the requirements of OSHA. Aluminum rungs shall be of alloy
6061 T6.

F. Ship ladders shall be of all aluminum construction. Treads shall be as specified for grating and
shall have cast abrasive non-slip nosing as approved.

2.08 ACCESS HATCHES

A. Access hatches shall have single or double leaf doors as indicated. The doors shall be 1/4-in
aluminum diamond pattern plate with welded aluminum stiffeners, as required per
manufacturers recommendations to withstand a live load of 300 pounds per square foot with a
maximum deflection of 1/150th of the span. Hatches shall have a 1/4-in aluminum channel
frame with a continuous aluminum anchor flange for concrete embedment around the perimeter.
Provide stainless steel compression spring operators to allow operation by one person and
provide with automatic door hold open devices. Hardware shall be Type 316 stainless steel
throughout. Provide removable lock handle. Provide on exterior hatches, a hinged, flush door
plate on an approved padlock box built into hatches with stainless steel padlock hasp and staple
to receive padlocks furnished under Division 8. Finish shall be cleaned and degreased mill
finish for aluminum doors and frames with bituminous coating on the exterior of the frames in
contact with concrete. Hatches shall have a threaded and capped 1-1/2-in drainage coupling,
factory welded to the channel frame. Access hatches shall be Type J and Type JD by Bilco
Company; equal by Babcock-Davis; or equal.

2.09 MISCELLANEOUS ALUMINUM

A. All miscellaneous aluminum metal work shall be formed true to detail, with clean, straight,
sharply defined profiles and smooth surfaces of uniform color and texture, and free from defects
impairing strength or durability. Holes shall be drilled or punched. Edges shall be ground
smooth and without burrs. Fabricate supplementary pieces necessary to complete each item.

B. Provide connections and accessories that will withstand the stresses and strains to which they
will be subjected. Exposed joints shall be close fitting and jointed where least conspicuous.
Threaded connections shall have the threads concealed where practical. Welded connections
shall have continuous welds or intermittent welds as specified or indicated. The face of welds
shall be dressed flush. Welding shall be on the unexposed side as much as possible in order to
prevent pitting or discoloration of the aluminum exposed surface. Provide holes for temporary
field connections and for attachment of the work of other trades.

Area 4RD Section 05500 - Miscellaneous Metals
SE Rockford Superfund Site, FLS-1302 Page 10 of 14



P:\1681IEPA\SE_Rockford\Remedial DesignXArea 4\Design\90%\Div 5\05500.doc
September 13,2004

C. Miscellaneous aluminum items shall include: beams, angles, closure angles, cover plates
indicated to be aluminum, stop plates, aluminum stairs, as indicated, and any other
miscellaneous aluminum indicated or specified.

D. Angle frames for grating and cover plates shall be provided complete with welded strap anchors
attached.

E. Cover plates shall be aluminum, diamond plate pattern, 1/2-in minimum thickness. Provide
aluminum stiffeners as indicated. Provide neoprene gaskets at locations indicated. Frames and
supports shall be of aluminum construction. Fastening devices and hardware shall be Type 316
stainless steel.

F. Stair treads for aluminum stairs shall be as specified for grating and shall have cast aluminum/
abrasive non-slip nosing.

G. Aluminum nosing at concrete stairs shall be Wooster Products, Inc., Alumogrit Treads, Type
116; Barry Pattern and Foundry Co. Alumatread Style B-16; American Safety Tread Co.
Alumacast Style 816; or equal. Furnish with wing type anchors and flat head stainless steel
machine screws, 12-in on center. Nosing shall also be used at ladder openings in concrete.
Nosing shall be a single piece for each step extending to within 3-in at each side of stair or full
ladder width. Set nosing flush with stair tread finish at concrete stairs. Furnish treads with
heavy duty protective tape cover. Where located on exterior surfaces, rake out concrete on each
end and down face of nosing, 1/4-in wide and to thickness of nosing, to allow for expansion.

H. All miscellaneous aluminum shall have a cleaned and degreased mill finish unless otherwise
indicated or specified.

2.10 MISCELLANEOUS STEEL

A. All miscellaneous steel work shall be formed true to detail, with clean, straight, sharply defined
profiles, and smooth surfaces of uniform color and texture and free from defects impairing
strength or durability. Holes shall be drilled or punched. Edges shall be ground smooth and
without burrs. Fabricate supplementary pieces necessary to complete each item.

B. Provide connections and accessories that will withstand the stresses and strains to which they
will be subjected. Exposed joints shall be close fitting and jointed where least conspicuous.
Threaded connections shall have the threads concealed where practical. Welded connections
shall have continuous welds or intermittent welds as specified or indicated. The face of welds
shall be dressed flush. Provide holes for temporary field connections and for attachment of the
work of other trades.

C. Miscellaneous steel items shall include: beams, angles, bolts, lintels, shelf angles, tubes,
embedded angles at overhead door opening, miscellaneous channels, closure angles, angles,
plates, anchor bolts with nuts and washers, and other fasteners for attachment of masonry to
structural frame as indicated, concealed supports and framing for operable partition and any
other miscellaneous steel indicated or specified.

D. Steel pipe pieces for sleeves, lifting attachments, and other functions shall be Schedule 40 pipe
unless otherwise indicated. Wall and floor sleeves, of steel pipe, shall have welded
circumferential steel water stops at mid-length.
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E. All miscellaneous steel shall be galvanized after all fabrication. Cope back ends of legs of
lintels where they enter masonry to provide 1-in clear - face of steel leg to face of masonry.

2.11 MISCELLANEOUS STAINLESS STEEL

A. Stainless steel work shall be formed true to detail, with clean, straight, sharply defined profiles,
and smooth surfaces of uniform color and texture and free from defects impairing strength or
durability. Holes shall be drilled or punched. Edges shall be ground smooth and without burrs.
Fabricate supplementary pieces necessary to complete each item.

B. Provide connections and accessories that will withstand the stresses and strains to which they
will be subjected. Exposed joints shall be close fitting and jointed where least conspicuous.
Threaded connections shall have the threads concealed where practical. Welded connections
shall have continuous welds or intermittent welds as specified or indicated. The face of welds
shall be dressed flush. Provide holes for temporary field connections and for attachment of the
work of other trades.

C. Miscellaneous stainless steel items shall include: angles, bolts, manhole rungs, cover plates
indicated to be stainless steel and any other stainless steel indicated or specified.

D. Angle frames for cover plates shall be provided complete with welded strap anchors attached.

E. Cover plates shall be Type 316 stainless steel, 3/8-in minimum thickness, diamond plate pattern.
Provide Type 316 stainless steel stiffeners as indicated. Provide Teflon gaskets at locations
indicated. Frames and supports shall be of Type 316 stainless steel construction. Fastening
devices and hardware shall be Type 316 stainless steel.

2.12 GALVANIZING

A. Galvanize all miscellaneous steel specified or indicated to be galvanized by the hot-dip zinc
process after fabrication. Coating shall be not less than 2-oz per sq ft of surface.

B. Provide galvanized touch-up and repair damaged galvanized surfaces. Use Endupor, zinc-rich
coating by Dampney Manufacturing Co., Everett, Massachusetts; ZiRP, zinc-rich coating by
Duncan Galvanizing Corp., Everett, Massachusetts; ZRC Cold Galvanizing Compound by
ZRC-Worldwide, Marshfield, Massachusetts; or equal.

PART 3 EXECUTION

3.01 INSTALLATION

A. Install all items specified in this Section, except those to be cast in concrete or embedded in
masonry, which shall be installed by the General Contractor under Division 3 and by the
masonry subcontractor under Division 4, respectively. Items to be attached to concrete or
masonry after such work is completed shall be installed as indicated. Fastening to wood plugs
in concrete or masonry will not be permitted.

B. Abrasions in the shop primer shall be repaired immediately after erection. Areas left unprimed
for welding shall be cleaned and painted with primer after welding.
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C. Zinc coating which has been burned by welding, abraded, or otherwise damaged shall be
cleaned and repaired after installation. Touch-up abraded or damaged areas using the touch-up
material specified above to produce a dry film thickness of not less than 6 mils. Conduct all
repairs of galvanizing in accordance with ASTM A780.

D. Install all items in accordance with approved shop drawings.

E. Check expansion anchors for tightness a minimum of 24 hours after initial installation.
Retighten loose expansion anchors to the manufacturer's recommended torque value.

F. Install adhesive capsule anchors using manufacturer's recommended drive units and adapters
and in compliance with the manufacturer's recommendations.

G. All railings shall be erected to line and plumb.

H. Guardrail posts indicated to be grouted in embedded sleeves:

1. Remove all oil or other deleterious substances that may affect the bond or performance of
the grout from posts and sleeves.

2. Level, plumb, and align the guardrail using shims, wedges, blocks or other approved
means. Brace guardrail until grout sets.

3. Do not mix cement grout by hand. Mix cement grout in a mortar mixer with moving
blades. Pre-wet the mixer and empty excess water. Add premeasured amount of water for
mixing, followed by the cement. Add only sufficient water to impart workability to the
grout.

4. Place grout into the sleeves and prevent segregation or entrapment of air. Fill all spaces
and provide full contact between the grout and adjoining surfaces.

5. Keep grout moist and prevent from freezing for at least 24 hours after placement.

I. Coordinate and allow for installation of piping connected to coupling at exterior access hatches.
Remove and dispose of caps at these locations. Leave caps in place at interior hatches.

J. All steel surfaces that come into contact with exposed concrete or masonry shall receive a
protective coating of a bituminous troweling mastic field applied in accordance with the
manufacturer's instructions prior to installation.

K. Where aluminum contacts a dissimilar metal, apply a brush coat of non-chromate primer
followed by two coats of aluminum metal and masonry paint to the dissimilar metal.

L. Where aluminum contacts masonry or concrete, apply a coat of approved alkali resistant paint
to the masonry or concrete. Where aluminum is to be cast into concrete the aluminum shall be
painted on the contact surfaces with an alkali resistant paint.

M. Where aluminum contacts wood, apply two coats of aluminum metal and masonry paint to the
wood.
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N. Between aluminum grating, aluminum stair treads, and aluminum handrail brackets and steel
supports, insert 1/4-in thick neoprene isolator pads, 85 plus or minus 5 Shore A durometer,
sized for full width and length of bracket or support.

O. Steel bollards shall be installed by the General Contractor at locations indicated. Bollards shall
be set vertically plumb, to similar heights off finish grade, and true to line. Concrete for
footings and fill is specified in Section 03300.

3.02 PROTECTION AND FINAL ADJUSTMENT

A. Protect all finishes from damage during construction period. Remove temporary protective
coverings at time of Substantial Completion.

B. Clean welds, bolted connections, and abraded areas. Touch up all damaged galvanizing
immediately after erection.

C. Final adjustment: Check and readjust operating items, leaving items undamaged and in
complete and proper operating order.

END OF SECTION
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SECTION 05510

METAL STAIRS

PARTI GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials, equipment and incidentals required and design, fabricate and install
metal pan type stairs and all associated guardrailing and handrailing as indicated and as
specified.

B. Furnish nosings and concrete reinforcing for installation under Division 3.

1.02 RELATED WORK

A. Concrete for stair treads and platforms is included in Division 3.

B. Masonry is included in Section 04200 by the Masonry Subcontractor.

C. Structural steel is included in Section 05120.

D. Aluminum and steel grating stairs are included in Section 05500.

E. Railing (aluminum) for other locations is included in Section 05500.

1.03 SUBMITTALS

A. Submit, in accordance with Section 01300, Shop Drawings showing the location, size and details
of all members, including length and size of all shop and field welds. Each field piece shall be
marked with erection marks which shall also be shown on the erection diagram. Shop drawings
shall show connection details, welding conditions and indicate finishes.

B. Submit for review, structural calculations for the stair system, guardrailing and handrailing
systems, signed and sealed by a structural engineer registered in the State of Wisconsin.

C. Submit Structural Engineer P.E. certification form in accordance with Section 01300.

D. Submit minimum l-ft-0-in long sample of each type guardrail and handrail showing 90 degree
bend, tee intersection, mounting bracket, floor sleeve, end stop, rail joint connection, glazing,
and finish.

1.04 REFERENCE STANDARDS

A. American Society for Testing and Materials (ASTM)

1. ASTM A36 - Standard Specification for Structural Steel.

2. ASTM A47 - Standard Specification for Ferritic Malleable Iron Castings.
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3. ASTM A53 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless.

4. ASTM A123 - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and
Steel Products.

5. ASTM Al 85 - Standard Specification for Steel Welded Wire Fabric, Plain, for Concrete
Reinforcement.

6. ASTM A497 - Standard Specification for Steel Welded Wire Fabric, Deformed, for
Concrete Reinforcement.

7. ASTM A500 - Standard Specification for Cold-Formed Welded and Seamless Carbon Steel
Structural Tubing in Rounds and Shapes.

8. ASTM A525 - Standard Specification for General Requirements for Steel Sheet, Zinc-
Coated (Galvanized) by the Hot-Dip Process.

9. ASTM A570 - Standard Specification for Steel, Sheet and Strip, Carbon, Hot Rolled,
Structural Quality.

10. ASTM A615 - Standard Specification for Deformed and Plain Billet-Steel Bars for
Concrete Reinforcement.

11. ASTM A780 - Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings.

12. ASTM E894 - Standard Test Methods for Anchorage of Permanent Metal Railing Systems
and Rails for Buildings.

13. ASTM E935 - Standard Test Methods for Performance of Permanent Metal Railing Systems
and Rails for Buildings.

14. ASTM E985 - Permanent Metal Railing Systems and Rails for Buildings.

B. American Institute of Steel Construction (AISC)

1. AISC S335 - Specification for Structural Steel Buildings - Allowable Stress Design and
Plastic Design.

C. American Welding Society (AWS)

1. AWS Dl .1 - Structural Welding Code - Steel.

D. National Association of Architectural Metal Manufacturers (NAAMM)

1. Metal Stairs Manual

2. Metal Finishes Manual

E. Occupational Safety and Health Administration (OSHA)

Area 4RD Section 05510 - Metal Stairs
SE Rockford Superfiind Site, FLS-1302 Page 2 of 6



P:\I681IEPA\SE_Rockford\Remedial DesigrAArea 4\Design\90%\Div 5\05510.doc
September 13, 2004

F. Building Code

1. BOCA National Building Code, 1993

G. ADAAG - Accessibility Guidelines for Buildings and Facilities.

H. Where reference is made to one of the above standards, the revision in effect at the time of bid
opening shall apply.

1.05 QUALITY ASSURANCE

A. Industry Standards: Comply with the provisions of the following standards and specifications:

1. American Institute of Steel Construction (AISC S3 3 5)

2. The National Association of Architectural Metal Manufacturers (NAAMM - Metal Stairs
Manual)

3. AWS Dl.l. - Structural Welding Code - Steel

1.06 DELIVERY, STORAGE AND HANDLING

A. Deliver materials so as to cause no delay with other parts of the work. Store materials on skids
and not on the ground and block up so that they will not become bent or otherwise damaged.
Handle materials with cranes or derricks. Do not dump material off cars or trucks nor handle in
any other way that will cause damage. Damaged materials shall not be incorporated in the work
and shall be removed and replaced with new undamaged materials.

1.07 PROJECT/SITE REQUIREMENTS

A. Field measurements shall be taken at the site to verify or supplement indicated dimensions and to
ensure proper fitting of all items.

PART 2 PRODUCTS

2.01 DESIGN CRITERIA

A. Stairs, guardrailing and handrailing shall conform to the building code and Americans with
Disabilities Act.

B. Provide stairs to support a minimum live load of 150 Ibs/sf. Provide stair treads to support a
minimum concentrated load of 300 Ibs applied at the center of the tread span.

C. Provide guardrailing and handrailing system to meet the more restrictive of building code, ADA
and OSHA standards and to withstand minimum concentrated 200 Ibs load applied anywhere on
the system and in any direction.
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2.02 MATERIALS

A. Metal Surfaces: For fabrication of steel stair work which will be exposed to view, use only
materials which are smooth and free of surface blemishes including pitting, seam marks, roller
marks and rolled trade names. Remove blemishes by grinding and/or welding and grinding prior
to cleaning, treating and application of surface finishes.

B. Structural Steel Plates, Shapes and Bars: ASTM A36.

C. Hot-Rolled Carbon Steel Sheets and Strips: ASTM A570, Grade 36.

D. Steel Tube/Pipe: ASTM A53, Type S, Grade A and ASTM A500, Grade A.

E. Malleable Iron Castings: ASTM A47, Grade 32510.

F. Hot-Dip Galvanizing:

1. Structural Steel Plates, Shapes, Bars, Tube and Piping-ASTM Al 23

2. Steel Sheets and Strips - ASTM A525

G. Reinforcing for Landings and Treads

1. Bars-ASTM A615

2. Welded Wire Fabric - ASTM A185 or ASTM A497

H. Shop Prime Paint: Prepare and prime as specified in Section 09901.

2.03 FABRICATION

A. Size members as required by design calculations and job conditions.

B. Landings: Metal pan landings shall be clip angled to, or bear on, concrete, grout filled pockets in
masonry walls or steel beams. Landings shall furnish support to stringers unless otherwise
indicated. Fabricate landings of structural steel channels, side supported headers and
miscellaneous framing members. Provide minimum 14 gauge landing decking complete with
shop welded reinforcing topside and perimeter screed members.

C. Stringers and Headers: Steel channel stringers and headers shall be supported by landings unless
otherwise indicated. Provide closures for exposed ends of stringers. Provide clip angle
attachments at bottom landing locations. Provide 4-in continuous channel height above landings.

D. Metal Risers and Treads: Form metal risers and treads of minimum 14 gauge structural sheet
steel. Risers shall be completely closed.

E. Construct stairs to conform to sizes and arrangements indicated; join pieces together by welding
unless otherwise indicated. Fabricate and join so that bolts, if used, do not appear on finish
surfaces. Provide complete stair assemblies including metal framing, columns, struts, clips,
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brackets, bearing plates and other components for the support of stairs and platforms and to
anchor and contain the stairs on the supporting structure.

F. Attach risers, subtreads and subplatforms to stringers by means of brackets made of steel angles
or bars. Weld brackets to stringers and attach metal pans to brackets by welding, or bolting.

G. Form work true to line and level. Ease exposed edges to radius of 1/32-in. Form bend-metal
corners to smallest radius possible without causing grain separation or otherwise impairing work.

H. Weld all assemblies in accordance with recommendations of AWS. Grind all exposed welds to
match with adjoining surfaces.

2.04 GUARDRAILING/HANDRAILING

A. Fabricate handrail from 1-1/2-in nominal diameter, seamless steel pipe. Galvanized steel
guardrail, posts, and handrail shall be fully welded seamless Schedule 80 hot dipped-galvanized
pipe. All connecting pieces, caps, toe boards, splices and associated accessories shall be hot-
dipped galvanized steel.

2.05 STAIR NOSINGS FOR CONCRETE AND EPOXY TERRAZZO FILLED STEEL PAN
STAIRS

A. Cast metal with standard loose steel anchor set by countersunk screws. Minimum 4-in deep,
minimum 5/16-in thick, with cross hatch slip resistance surface.

B. Provide products as manufactured by one of the following: No 820 by American Safety Tread;
Style AX by Safety T.; Ferrogrit Safety tread by Wooster Products, or equal.

C. Coordinate with terrazzo and seamless floor manufacturer for design thickness.

2.06 GALVANIZING

A. Galvanize all steel specified or indicated to be galvanized by the hot-dip zinc process after
fabrication. Coating shall be not less than 2 oz per sq ft of surface on structural steel plates,
shapes, bars, tube and pipe and G90 on steel sheet and strip.

B. Provide galvanized touch-up and repair damaged galvanized surfaces. Use Endupor, zinc-rich
coating by Dampney Manufacturing Co., Everett, MA; ZiRP, zinc-rich coating by Duncan
Galvanizing Corp., Everett, MA; ZRC Cold Galvanizing Compound by ZRC Chemical Products
Co., Division of Norfolk Corp., Quincy, MA, or equal.

PART 3 EXECUTION

3.01 INSTALLATION

A. Provide anchorage devices and fasteners for securing steel stair items to in-place construction,
including bearing plates, threaded fasteners for concrete inserts, toggle bolts, through-bolts and
other connectors. Do not hang stairs.
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B. Perform drilling and fitting for installation of stair work. Set work in location, alignment and
elevation, plumb and level, true and free of rack; measured with approved shop drawings.

C. Supply railing system items to be cast in concrete.

D. When dissimilar materials come into contact with each other keep from direct contact by painting
the dissimilar materials with a heavy coat of asphalt primer.

E. Install in accordance with shop drawings and manufacturer's instructions.

F. Erect work square and level, free from distortion or defects to appearance or performance.
Expansion joints shall be provided as needed to allow for thermal expansion or contraction.
Secure posts by shop welding direct to stair stringers or as otherwise indicated or approved.

G. Zinc coating which has been burned by welding, abraded, or otherwise damaged shall be cleaned
and repaired after installation. Touch-up abraded or damaged areas using the brush-on method
to have dry film thickness of not less than 6 mils. Conduct all repairs of galvanizing in
accordance with ASTM A780.

H. Remove scale, rust and other deleterious materials before applying shop primer. Apply one shop
coat of metal primer to fabricated non-stainless metal items.

3.02 PROTECTION AND FINAL ADJUSTMENT

A. Protect finish product from damage during construction period. Remove temporary protective
coverings at time of Substantial Completion.

B. Clean welds, bolted connections, and abraded areas. Touch up galvanizing immediately after
erection. Wash railing systems thoroughly using clean water and soap, rinse with clean water.
Do not use acid solution, steel wool or other harsh abrasives. If stain remains after washing
remove finish and restore in accordance with NAAMM Finishes Manual.

C. Clean, prepare abraded primed steel surfaces and touch-up with the approved shop primer.

D. Final adjustment: Check and readjust operating items, leaving items undamaged and in complete
and proper operating order.

E. Remove damaged or defective work and replace with material that meets specified requirements
at no additional cost to the Illinois.

END OF SECTION
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SECTION 13121

PRE-ENG1NEERED METAL BUILDING

PARTI GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials, equipment and incidentals required and design, fabricate, deliver to
project site and erect the pre-engineered metal building as shown on the Drawings and as
specified herein.

B. Material furnished shall include the structural framing, connections and anchor bolts; roofing,
siding, gutters, metal interior roof liner panels, framed openings for doors, windows, louvers
and roof penetrations; flashing, closures, fasteners, sealants, insulation and all other component
parts for a complete weathertight, exterior envelope. Building shall be fully insulated in walls
and roof.

C. All materials shall be new, fabricated in a workmanlike manner and free of defects.

1.02 RELATED WORK

A. Concrete foundations and setting of anchor bolts are included in Division 3.

B. Roof fans are included in Division 15.

1.03 SUBMITTALS

A. Submit, in accordance with Section 01300, complete plans showing superstructure column lines
set to coordinate with concrete dimensions shown. Indicate also anchor bolt locations and
foundation reactions in KIPS at all columns.

B. Submit product information, specifications and installation instructions for all components and
accessories proposed.

C. Submit shop drawings and complete erection drawings for the following:

1. Anchor bolt and base plate settings.

2. Sidewall, end wall and roof framing and bracing.

3. Transverse cross sections and details of openings, covering and trim.
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D. Records

1. Furnish the Illinois EPA the following records:

a. Letter signed and sealed by a Professional Engineer registered in the State where the
building is to be erected certifying that the structural framing and covering panels
proposed meet the design criteria set forth by the Engineer.

b. Two sets of design calculations sealed by a Professional Engineer registered in the
State where the building is to be erected for the project records.

c. One set of reproducible "as-built" erection plans.

E. Samples

1. Two each of the following samples shall be submitted for approval of materials, finish,
color and texture.

a. Full panel width by 12-in minimum long roofing, wall and liner panels in proposed
colors and finish.

b. 12-in minimum long formed sections of gutter, gutter tailpiece and flashings in
proposed finish color.

c. Each proposed fastener.

d. Sealants and closures.

1.04 REFERENCE STANDARDS

A. American Society for Testing and Materials (ASTM)

1. ASTM A36 - Standard Specification for Carbon Structural Steel.

2. ASTM A53 - Standard Specification for Pipe, Steel, Black and Hit-Dipped, Zinc-Coated
Welded and Seamless.

3. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile
Strength.

4. ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105
ksi Minimum Tensile Strength.

5. ASTM A500 - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes.

6. ASTM A501 - Standard Specification for Hot-Formed Welded and Seamless Carbon Steel
Structural Tubing.
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7. ASTM A529 - Standard Specification for High-Strength Carbon-Manganese Steel of
Structural Quality.

8. ASTM A570 - Standard Specification for Steel, Sheet and Strip, Carbon, Hot-Rolled,
Structural Quality.

9. ASTM A572 - Standard Specification for High-Strength Low-Alloy Columbiurn-
Vanadium Steels of Structural Quality.

10. ASTM A653 - Standard Specification for Steel Sheet Zinc-Coated (Galvanized) or Zinc-
Iron, Alloy-Coated (Galvannealed) by the Hot-Dip Process.

11. ASTM E96 - Standard Test Methods for Water Vapor Transmission of Materials.

B. Society for Protective Coatings (SSPC)

1. SSPC-SP-6.

C. Metal Building Manufactures Association (MBMA)

D. Aluminum Association (AA)

E. Underwriters Laboratories (UL)

F. Occupational Safety and Health Administration (OSHA)

G. 2003 International Building Code with local amendments

H. Where reference is made to one of the above standards, the revision in effect at the time of bid
opening shall apply.

1.05 SYSTEM DESCRIPTION

1.06 DELIVERY, STORAGE AND HANDLING

A. Deliver, store and handle prefabricated components, sheets, panels, and other manufactured
items so they will not be damaged or deformed. Stack materials on platforms or pallets,
covered with tarpaulins or other suitable weathertight ventilated covering. Store metal sheets
or panels so that water accumulations will drain freely. Do not store sheets or panels in contact
with other materials which might cause staining.

PART 2 PRODUCTS

2.01 DESCRIPTION OF STRUCTURE

A. Columns and beams of rigid frame construction as primary structural supports as approved
providing clear inside height and width shown.

B. Bracing in sidewall, roof and endwall bays shall be furnished and installed where required and
approved to provide rigidity against wind loads.
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C. Roofs with slopes as shown.

D. Overall dimensions of the building, number and length of bays as shown.

2.02 DESIGN CRITERIA

A. Primary and secondary members and coverings shall be designed for all applicable loads and
combinations of these loads as set forth in the MBMA, "Recommended Design Practices
Manual" and as required by IBC 2003. Basic Wind Speed - 90 mph, Exposure C, Temperature
Factor - 1.0. Snow load is 25 psf with a miscellaneous live load of 10 psf. Roof panels shall
have a UL wind uplift Class 90 rating.

B. Design for loads and concentrated loads for piping and equipment attached to building structure
as shown and for the dead load of the structure itself.

C. Column reactions shall be vertical and horizontal only. No bending moments will be allowed at
the column bases.

D. The design, fabrication and erection of the building shall conform to the applicable sections of
the latest edition or revision of the codes and standards listed in Paragraph 1.04 above.

2.03 MANUFACTURERS

A. Metal building system shall be manufactured by Butler Manufacturing Co; Star Building
Systems; Varco-Pruden Buildings or equal as shown on the Drawings and as specified herein.

2.04 MATERIALS

A. Structural

1. Hot-Rolled Structural Shapes - ASTM A36 or A529.

2. Tubing or Pipe - ASTM A500, Grade B; ASTM A501; or ASTM A53.

3. Members Fabricated from Plate or Bar Stock - 42,000 psi minimum yield strength; ASTM
A529, A570, or A572.

4. Members Fabricated by Cold Forming - ASTM A607, Grade 50.

5. Galvanized Steel Sheet - ASTM A653 with G90 coating; "Grade" to suit building
manufacturer's standards as approved.

B. Structural Framing Components

1. The structural framing shall consist of rigid steel frames, end wall columns, girts, purlins,
wind bracing, required framing for supporting overhead doors, framing for other doors,
louvers and roof penetrations and base angles secured to concrete, all as regularly used in
industrial pre-engineered buildings by a manufacturer who has produced this type of
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structure for over 5 years. Cold formed girts, purlins, braces and other secondary members
shall be fabricated from not less than 16 gauge (galvanized) steel.

2. Bolts - ASTM A307 or A325 as necessary for design loads and connection details. Shop
painted, except provide zinc or cadmium-plated units when in direct contact with panels.

3. Fabrication - Shop fabricate to the indicated size and section, complete with base plates,
bearing plates and other plates as required for erection, welded in place and with all
required holes for anchoring or connections shop drilled or punched to template
dimensions.

a. Shop connections - power riveted, bolted, or welded

b. Field connections - bolted

4. Surface Preparation and Shop Prime Painting

a. Spray application-2 coats Tnemec Series 16 (3.0 DFT/coat) or,

b. Brush or roller applied-2 coats, Tnemec Series 23 (2.0 DFT/coat)

1) Clean surfaces of mill scale, rust, dirt, oil, grease and other matter precluding
paint bond to SSPC-SP2.

2) Prime structural steel primary and secondary framing members and all
miscellaneous steel immediately after cleaning before rusting can commence
with manufacturer's standard primer as approved.

3) Clean surfaces of primary framing of mill scale, rust, dirt, oil, grease and other
matter precluding paint bond to SSPC-SP6.

4) Secondary members shall be fabricated of hot dipped galvanized steel
conforming to ASTM A123, Class B.

5) Primary framing members shall be primed immediately after cleaning before
rusting can commence with Tnemec 90-97 Tnemezinc, 3.5 mils dry film
thickness, or equal. Primer used shall be coordinated with and shall be
compatible with the actual finish paints to be furnished under Division 9. Prime
secondary members with same primer after applying approved passivator.

C. Roofing and Siding

1. Provide roofing panels formed to a flat profile, 16-in wide with 3-in high standing seam
edges as approved. Roof panels shall utilize concealed "Z" clips for securing, through
approved thermal spacers, to purlins with adjacent panels mechanically seam locked over
clips and along entire length. Provide insulation and flat profile metal liner panels as
approved.

2. Siding panels shall be 2-in thick, 24-in module consisting of factory foamed-in-place
insulation between two flat rolled face, stucco embossed metal skins with interlocking
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ends designed for concealed fasteners and clips. Panels shall match as approved the
panels on the existing adjacent structures.

3. Provide flashings, closures-exterior and interior, fillers, metal expansion joints, ridge
covers, cap flashings, gutters, gutter tailpieces, downspouts and other required sheet metal
accessories, factory formed of same material and finish as roofing or siding as applicable.

4. Fabricate wall panels in a manner that will eliminate condensation on the interior side.
Design joints between panels to form weathertight seals.

5. Zinc-Coated Steel Sheets - ASTM A653, Grade C, with G90 coating complying with
ASTM A653.

a. Metal thickness not less than 24 gauge for roof and 26 gauge for walls.

b. Gauge, pattern and depth of rolled sheet section as required to meet specified
loadings.

6. Sheet Panel Fasteners

a. Manufacturer's standard system of concealed clips, self-tapping screws, bolts and
nuts, blind rivets, self-locking bolts, end-welded studs and other suitable fasteners
designed to withstand design loads.

b. Provide metal-backed neoprene washers under heads of fasteners bearing on weather
side of panels. Metal shall match fastener material.

c. Use aluminum or stainless steel fasteners for exterior application and galvanized or
cadmium plated fasteners for interior and concealed applications.

d. Locate and space fastenings for true vertical and horizontal alignment. Use proper
type fastening tools to obtain controlled uniform compression for positive seal
without rupture of neoprene washer.

e. Where exposed, provide fasteners with heads matching color of roofing or siding
sheets by means of plastic caps or factory applied coating all as approved.

7. Flexible Closure Strips - Closed-cell, expanded cellular rubber, self-extinguishing, cut or
premolded to match corrugation configuration of roofing and siding sheets. Provide where
indicated and necessary to ensure weathertight construction.

8. Sealing Tape -100 percent solids, pressure sensitive gray polyisobutylene compound tape
with release paper backing. Not less than 1/2-in wide and 1/8-in thick, nonsag, nontoxic,
non-staining and permanently elastic.

9. Joint Sealant - One-part elastomeric; polyurethane, polysulfide, or silicone rubber as
recommended by metal building manufacturer and as approved.
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10. Fluoropolymer Finish

a. Provide shop-applied fluoropolymer finish to galvanized steel roofing, siding, liners
and related trim and accessories.

b. Clean galvanized steel with an alkaline compound, then treat with a zinc phosphate
conversion coating and seal with a chromic acid rinse.

c. Apply to pretreated steel a 2-coat fluoropolymer coating system consisting of a primer
applied to a dry film thickness of from 0.15 to 0.25 mil and a finish coat of 70 percent
resin content polyvinylidene fluoride applied to a dry film thickness of from 0.80 to
1.3 mils.

d. Provide in two colors (one-roof and liners, one-siding) selected from manufacturer's
standards. Exterior color shall match as approved the color of existing adjacent
structures.

e. Trim and accessory pieces shall match the color of adjacent metal.

D. Insulation

1. Roof- not less than 0.5 Ib/cu ft density, 4-in minimum thickness, glass fiber blanket with
UL flamespread classification of 25 or less. Provide with vinyl or foil vapor barrier
backing and 2-in wide continuous vaportight edge tabs. Provide approved thermal spacers
at purlins. Roof U-factor shall be 0.07.

2. Walls - Foamed-in-place polyisocyanurate providing a U-factor of 0.08 (openings not
considered), 0.25 (openings considered).

3. Not less than 0.5 Ib/cu ft density (thickness as required to provide specified U factors)
glass fiber blanket with UL flamespread classification of 25 or less. 2-in wide continuous
vaportight edge tabs.

4. Vapor barrier, vinyl film.

5. Wall U factor - Provide 3-in minimum to obtain an average overall wall (openings
considered) U factor of 0.30.

6. Roof U factor-0.08.

E. Translucent Panels

1. Provide Type II fire retardant glass fiber reinforced plastic glazing panels, white in color, 8
oz/sq ft minimum weight, complying with PS-53, crinkle finish both sides matching
configurations of the metal panels. Provide panels as two ply units with an insulating air
space between to minimize condensation.

2. Provide non-staining saturated vinyl polymer mastic as recommended by the panel
manufacturer and as approved for sealing laps in plastic panels.
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F. Roof Catwalks

1. Provide welded aluminum grating for catwalks with welded aluminum handrails and all
fasteners and appurtenances to install and make watertight, all as approved.

2. Handrails shall be clear anodized after welding to A A C22A41 standards. Other
aluminum shall be cleaned and degreased mill finish.

3. Assemblies and components shall conform to the building code and to all requirements of
OSHA.

PARTS EXECUTION

3.01 MATERIALS RECEIVED

A. Receive, unload and inspect all metal building components for short and damaged materials.
Defective and short materials will be replaced or made good at no additional cost to the Illinois
EPA.

3.02 INSPECTION

A. Examine the foundations and the conditions under which work is to be performed and check
anchor bolt setting for line and grade. Notify the Illinois EPA in writing of unsatisfactory
conditions.

B. Do not proceed with the work until unsatisfactory conditions have been corrected in an
acceptable manner.

3.03 ERECTION

A. Anchor bolts shall be installed in concrete foundations under Division 3. Base plates shall be
installed in place, leveled and grouted under this Section. Base angles shall be installed under
this Section.

1. Furnish double-nutted anchor bolts for installation in concrete foundations.

2. Provide the anchor bolt and base plate setting drawings, approved under Paragraph 1.03
above.

3. Anchor bolts and setting drawings shall be provided prior to pouring of concrete and in
ample time for setting bolts in the formwork.

B. Framing - Erect structural framing true to line, level and plumb, rigid and secure. Level base
plates to a true even plane with full bearing to supporting structures, set with double-nutted
anchor bolts. Use a non-shrinking grout to obtain uniform bearing and to maintain a level base
line elevation. Moist cure grout for not less than seven days after placement.

C. Purlins and Girts - Provide rake and end purlins with tight fitting closure channels. Locate and
space wall girts to suit door and louver arrangements and heights. Secure purlins and girts to
structural framing and hold rigidly to a straight line by sag rods.
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D. Bracing - Provide diagonal rod or angle bracing in both roof and sidewalls as necessary to
withstand required loadings. Coordinate locations with ductwork provided under Division 15
and with door openings.

E. Framed Openings - Provide shapes of proper design and size to reinforce opening and to carry
loads and vibrations imposed, including equipment furnished under process, mechanical or
electrical work. Securely attach to building structural frame.

3.04 ROOFING AND SIDING

A. General

1. Arrange joints so that prevailing winds blow over, not into, joints. Apply panels, liners
and associated items for neat and weathertight enclosure. Avoid "panel creep" or
application not true to line. Protect factory finishes from damage.

2. Provide weather seal under high end caps; flash and seal roof panels at ends with flexible
closures as required and with sealant to exclude weather.

B. Roof Sheets (Liners and Face Sheet)

1. Install liner panels with roof purlins over perpendicular to structural system. Install
thermal spacers, insulation with vapor barrier made continuous and roofing panels with
panel clips.

2. Mechanically lock factory applied sealant seams continuously over clips from ridge to
eave with no transverse joints. Seal ends with joint sealant as approved.

C. Wall Panels

1. Form corners by "V" cutting back of panels and folding to 90 degrees. Provide special
width panels adjacent to each corner leg. Install full and special width panels with
concealed fasteners and sealant as approved. Handle and apply sealant and back-up in
accordance with sealant manufacturer's recommendations.

2. Fasten flashings, caps and trim with self-tapping screws or blind rivets as approved to
provide watertight construction.

D. Roof Sheets (Liners and Face Sheet)

1. Provide sealant tape at lapped joints of ribbed or fluted roof sheets and between roof
sheeting and protruding equipment, vents and accessories.

2. Apply sealant tape continuous to clean, dry surface of weather side of fastenings on end
laps and on sidelaps of corrugated or nesting type, ribbed or fluted panels and elsewhere to
make weatherproof to driving rains.
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E. Wall Sheets (Liners and Face Sheet)

1. Apply elastomeric sealant continuous between metal base channel (base angle) and
concrete and elsewhere as necessary for waterproofing. Handle and apply sealant and
back-up in accordance with sealant manufacturer's recommendations.

2. Align bottoms of wall panels and fasten panels with blind rivets, bolts, or self-tapping
screws. Fasten flashings, trim around openings, etc, with self-tapping screws. When
building height requires two rows of panels at gable ends, align lap of gable panels over
wall panels at eave height.

F. Fasteners - Roofs and Walls

1. Install screw fasteners with power tool having controlled torque adjusted to compress
neoprene washer tightly without damage to washer, screw threads, or panels. Install
screws in predrilled holes.

3.05 SHEET METAL AND ROOF ACCESSORIES

A. Install roof flashings and roof accessories in accordance with manufacturer's recommendations
and approved shop drawings for positive anchorage to building and weathertight mounting.

3.06 TRANSLUCENT PANELS

A. Attach plastic panels to structural framing in accordance with manufacturer's instructions.

B. Provide end laps of not less than 6-in and side laps of not less than 1-1/2 corrugations for
roofing panels.

C. Provide end laps of not less than 4-in and side laps of not less than 1-1/2-in corrugations for
siding panels.

D. Align horizontal laps with adjacent roofing and siding panels.

E. Seal intermediate end laps and side laps of translucent panels with transparent mastic.

F. Clean panels in accordance with manufacturer's instructions.

3.07 THERMAL INSULATION

A. Install in accordance with manufacturer's published directions, performed concurrently with
installation of wall and roof panels. Install blankets in liners straight and true in one-piece
lengths, perpendicular to and over subgirts with both sets of tabs sealed to provide a complete
vapor barrier.

3.08 FIELD PAINTING (TOUCH-UP)

A. Prepare substrate properly to receive primer and touch-up abrasions, marks, skips or other
defects to shop-primed surfaces of the structural system with same material used as shop
primer.
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B. Where allowed touch-up abrasions in factory pre-finished components with air drying paint
recommended by the manufacturer of the factory applied paint. Replace components if so
ordered by the Illinois EPA.

C. Surface Preparation - Perform preparation and cleaning procedures in strict accordance with
coating manufacturer's instructions for each substrate condition.

3.09 PROTECTION AND COMPONENT REPLACEMENT

A. Protect work of this Section from damage by other trades. Correct any painting related
damages by cleaning, repairing or replacing and refmishing, as directed by the Illinois EPA.

END OF SECTION
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SECTION 13300

PROCESS INSTRUMENTATION AND CONTROLS - GENERAL PROVISIONS

PART 1 GENERAL

1.01 SCOPE OF WORK

A. Furnish all services and equipment as specified herein and in other specification Sections as
listed below.

B. Equipment shall be fabricated, assembled, installed and placed in proper operating condition in
full conformity with the Contract Documents and Drawings, engineering data, instructions, and
recommendations of the equipment manufacturer as approved by the Illinois EPA.

C. The work shall include furnishing, installing and testing the equipment and materials detailed in
the following Sections:

Section No Title
13300 Process Instrumentation and Controls - General Provisions

D. The Contractor work shall include furnishing and installing the following:

1. Providing all materials, equipment, labor and services required to achieve a fully integrated
and operational system. The Contractor shall design and coordinate the instrument and
process control system for proper operation with related equipment and materials furnished
by others under other Sections of these specifications and with related existing equipment.

2. All field instrumentation, sensors, analyzers, and devices as shown and as specified for
monitoring and control functions.

3. Auxiliary and accessory devices necessary for system operation or performance, such as
transducers or relays to interface with existing equipment or equipment provided by others
under other Sections of these specifications whether they are shown on the Drawings or not.

4. Provide a control panel for the leachate treatment system including support equipment.

5. Provide a control panel for the low temperature thermal desorption soil treatment system
including support equipment.

E. The Contractor shall use the equipment, instrument, and loop numbering scheme that has been
developed and shown on the Drawings and process control descriptions in the development of
the Contractor's submittals. The Contractor shall not deviate from or modify said numbering
scheme without the Illinois EPA's approval.

F. Equipment removed in the course of this work shall remain the property of the Illinois EPA
where specified under Section 02050.
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1.02 RELATED WORK

A. Control Loop Drawings and Process Flow Diagrams are included on the Drawings.

B. Specific control system and instrumentation materials and requirements are included in this
Section.

C. Process Control Descriptions are included in Appendix 13300-A.

1.03 SUBMITTALS

A. Submit in accordance with Section 01300 shop drawings, submittals, and information for the
materials and equipment furnished under this and related control system Sections.

B. Submittal requirements include:

1. Shop drawings shall fully demonstrate that the equipment and services to be furnished
comply with the provisions of these specifications and shall provide a true and complete
record of the equipment as manufactured and delivered.

2. Submittals shall be bound in separate three-ring binders, with an index and sectional
dividers, with all drawings reduced to a maximum size of 11-inch by 17-inch for inclusion
within the binder.

3. The submittal drawings' title block shall include, as a minimum, the Contractor's registered
business name and address, project name, drawing name, revision level, and personnel
responsible for the content of the drawing.

4. Separate submittals shall be made as follows:

a. Project Plan, Deviation List, and Schedule.

b. Panel Drawings.

c. Testing Plan.

d. Spares, Expendables, and Test Equipment Submittal.

e. Certification of Installation Submittal.

C. Project Plan, Deviation List, and Schedule

1. The Contractor Project Plan shall be submitted and favorably reviewed before any further
submittals will be accepted. The Project Plan shall, as a minimum, contain the following:

a. Overview of the proposed control system in clear text format describing the Contractor
understanding of the project work, system architecture drawing, interfaces to other
systems, schedule, startup, and coordination.
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b. Approach to work in clear text format describing how the Contractor intends to execute
the work. A discussion of switchover, startup, replacement of existing equipment with
new, etc., shall be included as applicable.

c. Project personnel and organization including the Contractor project manager, project
engineer, and lead project technicians. Include resumes of each key individual and
specify in writing their commitment to this project.

d. Preliminary coordination meeting agendas as specified herein.

e. Preliminary testing plan.

2. Exceptions to the Specifications or Drawings shall be clearly defined by the Contractor in a
separate Deviation List. The Deviation List shall consist of a paragraph by paragraph review
of the Specifications indicating acceptance or any proposed deviations, the reason for
exception, the exact nature of the exception and the proposed substitution so that a proper
evaluation may be made by the Illinois EPA. The acceptability of any device or
methodology submitted as an "or equal' or "exception" to the specifications shall be at the
sole discretion of the Illinois EPA.

3. Project schedule shall be prepared and submitted using Microsoft Project scheduling
software. Schedule shall be prepared in Gantt chart format clearly showing task linkages for
all tasks and identifying critical path elements. The project schedule shall illustrate all
major project milestones including the following:

a. Schedule for all subsequent project submittals. Include in the time allotment the time
required for Contractor submittal preparation, Illinois EPA's review time, and a
minimum of two complete review cycles.

b. Proposed dates for all project coordination meetings.

c. Shipment of all instrument and control system equipment.

d. Installation of all instrument and control system equipment.

e. Testing: Schedule for all testing including at a minimum the [Witnessed Factory Test,
Functional Acceptance Test, and 30 Day Acceptance Test.] Testing schedule shall
include submittal of test procedures a minimum of 30 days prior to commencement of
testing. Schedule shall also include submittal of completed test procedure forms for
review and approval by the Illinois EPA prior to shipment, startup, or subsequent
project work.

f. Schedule for system cutover, startup, and/or going on-line for each major system.

g. Submittal of Certification of Installation,

h. Warranty period.

D. Panel Drawings: Drawings shall be furnished for all panels, consoles, and equipment enclosures
specified in related Section of Division 13. Panel assembly and elevation drawings shall be
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drawn to scale and detail all equipment in or on the panel. As a minimum, the panel drawings
shall include the following:

1. Interior and exterior panel elevation drawings to scale.

2. Nameplate schedule.

3. Conduit access locations.

4. Panel construction details.

5. Cabinet assembly and layout drawings to scale. The assembly drawing shall include a bill
of material on the drawing with each panel component clearly defined. The bill of material
shall be cross-referenced to the assembly drawing so that a non-technical person can readily
identify any component of the assembly by manufacturer and model number.

6. Fabrication and painting specifications including color (or color samples).

7. Panel control schematics and interconnection diagrams detailing the electrical connections
of all equipment in and on the panel. Diagrams shall include power and signal connections,
UPS and normal power sources, all panel ancillary equipment, protective devices, wiring
and wire numbers, and terminal blocks and numbering.

8. Submit construction details, NEMA ratings, intrinsically safe barrier information, gas
sealing recommendations, purging system details, etc., for panels located in hazardous
locations or interfacing to equipment located in hazardous areas.

9. Heating and cooling calculations for each panel supplied indicating conformance with
cooling requirements of the supplied equipment and environmental conditions.
Calculations shall include the recommended type of equipment required for both heating
and cooling.

10. Submit evidence that all control panels shall be constructed in conformance with UL 508
and bear the UL seal confirming the construction. Specify if UL compliance and seal
application shall be accomplished at the fabrication location or by field inspection by UL
inspectors. All costs associated with obtaining the UL seal and any inspections shall be
borne by the Contractor and included in the Project Bid Price.

11. Point-to-Point I/O Wiring Diagrams: Point to point wiring diagrams depicting wiring
within the panel as well as connections to external devices. Wiring labeling used on the
drawings shall match that shown on the Contract Documents or as developed by the
Contractor and approved by the Illinois EPA. Field device wiring shall include the device
ISA-tag and a unique numeric identifier. PLC I/O wiring shall be numbered with rack
number, slot number, and point number. Two-wire and four-wire equipment shall be
clearly identified and power sources noted. Submit final wire numbering scheme for
approval by the Illinois EPA.

12. Catalog cuts for Programmable Logic Controller (PLC), process controller equipment,
remote telemetry units (RTU)], including central processing units, memory, input modules,
output modules, modems, network interface modules, mounting racks, and power supplies.
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Submit system bill of materials and descriptive literature for each hardware component that
fully describes the units being provided. Any deviation of the hardware systems from the
preliminary hardware submittal included in the Process Plan shall be described in detail.

13. Complete block diagram showing the inter-connections between major hardware
components, media type between components, raceway requirements (conduit, wireway,
etc.), raceway identification, network protocol used at each network level, and all hardware
components showing the interconnection of all modules, interface devices, modems, and
plug-in circuit boards.

14. UPS and battery sizing calculations to verify compliance with the specified power usage and
backup power duration requirements.

E. Testing Plan

1. Test Procedure Submittals: Submit the procedures proposed to be followed for each test.
Procedures shall include test descriptions, forms, and checklists to be used to control and
document the required tests. Include sign-off forms for each testing phase or loop (per the
specifications) with sign-off areas for the Contractor, Engineer, and Illinois EPA. Refer to
Part 3 of this section for complete testing requirements. Submit separate procedures for
each specified test phase including:

a. Witnessed Factory Test

b. Functional Acceptance Test (FAT)

c. 30-Day Acceptance Test.

2. Test Documentation: Upon completion of each required test, document the test by
submitting a copy of the signed-off test procedures. Testing shall not be considered
complete until the signed-off test procedures have been submitted and favorably reviewed.
Submittal of other test documentation, including "highlighted" wiring diagrams with field
technician notes are not acceptable substitutes for the formal test documentation.

F. Spares, Expendables, and Test Equipment Submittal

1. Submit for each Subsystem:

a. A list of, and descriptive literature for spares, expendables and test equipment to be
provided under this Contract as required by the related technical sections of Division
13.

b. A separate list of, and descriptive literature for, additional spares, expendables and test
equipment recommended by the Contractor.

c. Storage instructions for all spare parts.
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G. Certification of Installation

1. Following completion of the 30-Day Acceptance Test, submit written Certification of
Installation on Contractor's letterhead that the system installation has been completed,
tested, and ready for operation to the Contractor's satisfaction as specified.

1.04 REFERENCE STANDARDS

A. Publications are referred to in the text by basic designation only. Where a date is given for
reference standards, that edition shall be used. Where no date is given for reference standards,
the latest edition in effect at the time of bid opening shall apply.

B. American Society for Testing and Materials (ASTM).

1. ASTM A269 - Standard Specification for Seamless and Welded Austenitic Stainless Steel
Tubing for General Service.

C. Instrument Society of America (ISA)

1. ISA S5.2 - Binary Logic Diagrams for Process Operations.

2. ISA S5.3 - Graphic Symbols for Distributed Control/Shared Display Instrumentation Logic
and Computer Systems.

3. ISA S5.4 - Instrument Loop Diagrams.

4. ISA S20 - Specification Forms for Process Measurement and Control Instruments, Primary
Elements and Control Valves.

5. ISA RP60.3 - Human Engineering for Control Centers.

6. ISA RP60.6 - Nameplates, Labels, and Tags for Control Centers.

D. American National Standards Institute (ANSI)

1. ANSI X3.5 - Flowchart Symbols and Their Usage in Information Processing

E. National Fire Protection Agency (NFPA).

1. NFPA 70 - National Electrical Code.

F. Underwriters Laboratories, Inc. (UL).

1. UL 508 - Industrial Control Equipment.
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1.05 SYSTEM DESCRIPTION

A. Provide a control system and control panel for treatment of contaminated water and soil by the
use of a dewatering leachate and a low temperature thermal desorption treatment system.

B. The control system shall be capable of operating continuously un-manned and alarm the
appropriate personnel upon shutdown and alarms.

1.06 DELIVERY, STORAGE AND HANDLING

A. Shipping Precautions

1. After completion of shop assembly, factory test and approval of all equipment, cabinets,
panels and consoles shall be packed in protective crates and enclosed in heavy duty
polyethylene envelopes or secured sheeting to provide complete protection from damage,
dust and moisture. Dehumidifiers shall be placed inside the polyethylene coverings. The
equipment shall then be skid-mounted for final transport. Lifting rings shall be provided for
moving without removing protective covering. Boxed weights shall be shown on shipping
tags together with instructions for unloading, transporting, storing and handling at the job
site.

2. Special instructions for proper field handling, storage and installation required by the
manufacturer for proper protection, shall be securely attached to the packaging for each
piece of equipment prior to shipment. The instructions shall be stored in resalable plastic
bags or other acceptable means of protection.

3. None of the HMI control and monitoring equipment shall be shipped to the site until the
control room areas are environmentally suitable. Contractor shall accept the equipment on
delivery and supervise unloading within the control room areas.

4. All equipment furnished under related Section of Division 13 shall be shipped to the job site
via dedicated air ride van.

B. Identification During Shipping and Storage

1. Each component shall be tagged to identify its location, tag number and function in the
system. Identification shall be prominently displayed on the outside of the package.

C. Storage

1. Equipment shall not be stored out-of-doors. Equipment shall be stored in dry permanent
shelters including in-line equipment and shall be adequately protected against mechanical
damage. Equipment stored in untreated spaces shall have condensation space heaters
installed to prevent moisture condensing on or within the equipment. Provide suitable
power source for space heaters as required.

2. If any apparatus has been damaged, such damage shall be repaired by the Contractor at
his/her own cost and expense. If any apparatus has been subject to possible injury by water,
it shall be thoroughly dried out and put through such tests as directed by the Engineer. This
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shall be at the cost and expense of the Contractor, or the apparatus shall be replaced by the
Contractor at no additional cost.

1.07 PROJECT/SITE REQUIREMENTS

A. Environmental Requirements. Air conditioned areas require NEMA Type 1 A, 12 ventilated
enclosures. All other areas above or below grade require NEMA Type 4X stainless steel
enclosures unless installation within classified (hazardous) areas is required. Refer to Section
16000 for specific environmental and hazardous area classifications.

B. Power Supply: 120 volts AC sources of electrical power supply shall be from unregulated
industrial panel boards (either utility or standby generator) unless a UPS power source is
indicated on the Drawings.

1.08 MAINTENANCE

A. Spare Parts

1. Provide spare parts of the type and quantity as specified herein or as specified in the related
technical specifications of Division 13.

2. All spare parts shall be carefully packed in cartons, labeled with indelible markings, and
shall be adequately treated for a long period of storage. Complete ordering information
including manufacturer's part number, part ordering information including manufacturer,
part number, part name, and equipment name and number(s) for which the part is to be used
shall be supplied with the required spare parts. The spare parts shall be delivered and stored
in a location directed by the Illinois EPA.

3. As a minimum, the Contractor shall furnish the following spare parts:

a. I/O modules - One of each type (DI, DO, AI and AO) module provided.

b. Timers-One of each type provided.

c. Relays-One of each type provided.

d. Fuses -10% (minimum of 5) of each type and size provided.

e. Light bulbs - 10% (minimum of 5) of each type provided.

f. Two power supplies of each type provided, including process controller power
supplies.

1.09 WARRANTY

A. Provide equipment warranty per Section 01740, Warranties and Bonds, and as specified in Part 3
herein.
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1.10 FINAL SYSTEM DOCUMENTATION

A. Submit operation and maintenance manuals covering instruction and maintenance on each type
of equipment in accordance with the Section 01730.

B. The instructions shall be bound in three-ring binders with drawings reduced or folded for
inclusion and shall provide at least the following as a minimum.

1. A comprehensive index.

2. A complete "As Built" set of the Contractor approved hardware, software, and panel
fabrication shop drawings.

3. A complete list and data sheets of the equipment supplied, including serial numbers, ranges
and pertinent data.

4. Full specifications on each item.

5. System schematic drawings "As Built", illustrating all components.

6. Detailed service, maintenance and operation instructions for each item supplied.

7. Special maintenance requirements particular to these systems shall be clearly defined, along
with special calibration and test procedures.

8. The operation instructions shall also incorporate a functional description of the entire
system, with references to the systems schematic drawings and instructions.

9. Complete parts lists with stock numbers and name, address and telephone number of the
local Supplier.

C. The Contractor's final documentation shall be new documentation written specifically for this
project, but may include standard and modified standard documentation. Modifications to
existing hardware or software manuals shall be made on the respective pages or inserted adjacent
to the modified pages. All standard documentation furnished shall have all portions that apply
clearly indicated. All portions that do not apply shall be lined out.

D. The manuals shall contain all illustrations, detailed drawings, wiring diagrams and instructions
necessary for installing, operating and maintaining the equipment. The illustrated parts shall be
numbered for identification. All information contained therein shall apply specifically to the
equipment furnished and shall only include instructions that are applicable. All such illustrations
shall be incorporated within the printing of the page to form a durable and permanent reference
book.

E. Submit original software diskettes, CD-ROMs, or data packs of all software provided under this
Contract. Submit original paper based or electronic documentation of all software provided.
Submit license agreement information including serial numbers, license agreements, User
Registration Numbers, etc. All software provided under this Contract shall be licensed to the
Illinois EPA.
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F. The requirements for the Contractor's final documentation are as follows:

1. As built documentation shall include information from submittals, as described in this
specification, updated to reflect the as-built system. Any errors in or modifications to the
system resulting from the Factory and/or Functional Acceptance Tests shall be incorporated
in this documentation.

2. The Hardware Maintenance Documentation shall describe the detailed preventive and
corrective procedures required to keep the system in good operating condition. Within the
complete Hardware Maintenance Documentation, all hardware maintenance manuals shall
make reference to appropriate diagnostics, where applicable, and all necessary timing
diagrams shall be included. A maintenance manual or a set of manuals shall be furnished
for all delivered hardware, including peripherals. The Hardware Maintenance
Documentation shall include, as a minimum, the following information:

a. Operation Information - include a detailed description of how the equipment operates
and a block diagram illustrating each major assembly in the equipment.

b. Preventative-Maintenance Instructions - These instructions shall include all applicable
visual examinations, hardware testing and diagnostic routines and the adjustments
necessary for periodic preventive maintenance of the System.

c. Corrective-Maintenance Instructions - include guides for locating malfunctions down
to the card-replacement level. These guides shall include adequate details for quickly
and efficiently locating the cause of an equipment malfunction and shall state the
probable source(s) of trouble, the symptoms, probable cause and instructions for
remedying the malfunction.

d. Parts Information - include the identification of each replaceable or field-repairable
module. All parts shall be identified on a list in a drawing; the identification shall be
of a level of detail sufficient for procuring any repairable or replaceable part.
Cross-references between system Contractor's part number and manufacturer's part
numbers shall be provided.

1.11 CODES, INSPECTION AND FEES

A. Equipment, materials and installation shall comply with the requirements of the local authority
having jurisdiction.

B. Obtain all necessary permits and pay all fees required for permits and inspections.

PART 2 PRODUCTS

2.01 GENERAL REQUIREMENTS

A. General

1. Substitutions on functions or type of equipment specified will not be acceptable unless
specifically noted. In order to insure the interchangeability of parts, the maintenance of
quality, the ease of interfacing between the various subsystems and the establishment of
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minimums with regard to ranges and accuracy, strict compliance with the above
requirements shall be maintained. In order to insure compatibility between all equipment, it
shall be the responsibility of the Contractor to coordinate all interface requirements with
mechanical and electrical systems and furnish any signal isolation devices that might be
required.

2. To facilitate the Illinois EPA's future operation and maintenance, products shall be of the
same major instrumentation manufacturer, with panel mounted devices of the same type and
model as far as possible.

B. Physical

1. All instrumentation supplied shall be of the manufacturer's latest design and shall produce
or be activated by signals that are established standards for the water industry.

2. All electronic instrumentation shall be of the solid-state type and shall utilize linear
transmission signals of isolated 4 to 20 mA dc (milliampere direct current), however, signals
between instruments within the same panel or cabinet may be 1-5V dc (volts direct current).

3. Outputs of equipment that are not of the standard signals as outlined, shall have the output
immediately raised and/or converted to compatible standard signals for remote transmission.
No zero based signals will be allowed.

4. All instruments shall be provided with mounting hardware and floor stands, wall brackets,
or instrument racks. Fasteners for securing control panels and enclosures to walls and floors
shall be either hot-dipped galvanized after fabrication or stainless steel. Provide stainless
steel fasteners only in corrosive areas rated NEMA 4X on the Drawings and as defined
under Section 16000. Provide and size anchors in accordance with Division 1 and 5 as
required per the seismic calculations. Provide minimum size anchor of 3/8-inch.

5. Equipment installed in a hazardous area shall meet Class, Group, and Division to comply
with the NFPA 70 and CCR, Title 8, Electrical and General Safety Orders.

6. All indicators shall be linear in engineering process units unless otherwise noted.

7. All transmitters shall be provided with either integral indicators or conduit mounted
indicators in process units, accurate to two percent or better.

8. Electronic equipment shall be of the manufacturer's latest design, utilizing printed circuitry
and suitably coated to prevent contamination by dust, moisture and fungus. Solid state
components shall be conservatively rated for their purpose, to assure optimum long term
performance and dependability over ambient atmosphere fluctuations and 0 to 100 percent
relative humidity. The field mounted equipment and system components shall be designed
for installation in dusty, humid and slightly corrosive service conditions.

9. All equipment, cabinets and devices furnished hereunder shall be heavy-duty type, designed
for continuous industrial service. The system shall contain products of a single
manufacturer, and shall consist of equipment models that are currently in production. All
equipment provided shall be of modular construction and shall be capable of field
expansion.
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10. All electronic/digital equipment shall be provided with radio frequency interference
protection.

11. Provide heating, cooling, dehumidifying, and filtering devices in control panel, enclosures,
and cabinets as required to maintain internal ambient conditions within the most restrictive
requirements of the equipment housed. Submit calculations as part of the panel fabrication
submittal process verifying these requirements.

C. Electrical

1. Equipment shall be designed to operate on a 60 Hertz alternating current power source at a
nominal 117 volts, plus or minus 10 percent, except where specifically noted. Where
possible, all field instruments shall be 24 VDC loop powered. Regulators and power
supplies required for compliance with the above shall be provided between power supply
and interconnected instrument loop. Where equipment requires voltage regulation, constant
voltage transformers shall be supplied.

2. Materials and equipment used shall be U.L. approved wherever such approved equipment
and materials are available.

3. Equipment shall be designed and constructed so that in the event of a power interruption,
the equipment specified hereunder shall resume normal operation without manual resetting
when power is restored unless otherwise noted.

4. All transmitter output signals shall include signal and power source isolation.

D. Nameplates

1. General: Provide nameplates as specified below unless specified otherwise in the detailed
technical specifications of related Sections of Division 13.

2. All panels and field instruments shall be supplied with suitable nameplates that identify the
panel and individual devices as required.

3. Nameplates shall be a 3/32-inch thick, black and white, laminated Bakelite or Lamecoid
with engraved inscriptions. The letters shall be white against a black background. Edges of
the nameplates shall be beveled and smooth. Nameplates with chipped or rough edges will
not be acceptable.

4. Orient nameplates to facilitate reading the device identifier from a cursory inspection. Do
not mount nameplates behind or under equipment.

5. Nameplate fasteners and mounting shall be:

a. Stainless steel wire, 0.048-inch diameter with stainless steel crimped clamps for
hanging nameplates.

b. Epoxy adhesive or stainless steel screws for cabinet mounted nameplates.

6. Nameplates shall be as recommended by ISA Recommended Practice RP60.6.
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2.02 LIGHTNING/SURGE PROTECTION

A. General - Lightning/Surge protection shall be provided to protect the electronic instrumentation
system from induced surges propagating along the signal and power supply lines from lightning,
utility, or the internal plant electrical distribution system. The protection systems shall be such
that the protective level shall not interfere with normal operation, but shall be lower than the
instrument surge withstand level. Protection shall be maintenance free and self-restoring.

B. Field Instrumentation Protection - Provide individual device protection for each field instrument
mounted outside of the building or facility housing the control panel. Instruments mounted
within the structure as the associated control panel shall not require surge protection.
Instruments shall be housed in a suitable metallic case, properly grounded. Ground wires for all
instrumentation device surge protectors shall be connected to a good earth ground. Where
practical route each ground wire individually and insulated from each other. Device surge
protectors shall be mounted within the instrument enclosure or a separate junction box coupled
to the enclosure. Provide surge protection devices as manufactured by Phoenix Contact,
Telecommunications Industries Inc.; or equal.

C. Control Panel Power Supply - Provide protection of all 120 VAC instrument power supply lines.
Source voltage to cabinets/panels regardless of location (indoor or outdoor), shall be protected by
isolation transformers and surge suppressors. Provide gas tube surge suppressors or metal oxide
varisters (MOVs) located at the point where the 120V source supply enters the enclosure. Install
the surge device to in strict compliance with the manufacturer's recommendation for maximum
allowable circuit length between protective device and incoming circuit. Provide signal surge
suppression devices as manufactured by Phoenix Contact or equal.

D. Instrument 120 V Power Supply - Provide protection for 120 VAC power to all 4-wire field
instruments (indoor or outdoor). Provide individual gas tube surge suppressors or MOVs located
at the instrument end of the circuit. Provide signal surge suppression devices as manufactured by
Phoenix Contact or equal.

E. 4-20 mA Signal Lines and Non-Fiber Based Data Highway Circuits - Provide protection on all
signal and data highway circuits that leave a building or are routed external to a building.
Provide gas tube surge arresters, and Zener diode protectors. Circuit protection shall be provided
at both ends of the signal or data highway lines within the control panel at one end and as close
to the instruments or termination device as possible. Provide signal surge suppression devices as
manufactured by Phoenix Contact or equal.

F. Inductive Loads - At a minimum, provide surge protection or interposing relays on all process
controller outputs or switches rated 100 VA or less that drive solenoid, coil, or motor loads.
Refer to the detailed requirements for controller output protection in the detailed technical
specifications of the related section of Division 13. Provide interposing relays or signal surge
suppression devices as manufactured by Phoenix Contact or equal.

G. Telephone Circuits - At a minimum, provide telephone company approved line protection units
for all telephone lines used for telemetry system use under this Contract.
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2.03 CONTROL PANELS

A. General Requirements

1. Each control panel and terminal cabinet shall bear the UL label. The UL Label shall apply
to the enclosure, the specific equipment supplied with the enclosure, and the installation and
wiring of the equipment within and on the enclosure. If required for UL labeling, provide
ground fault protective devices, isolation transformers, fuses and any other equipment
necessary to achieve compliance with UL 508 requirement. The Drawings do not detail all
UL 508 requirements.

2. The UL label requirements shall apply to all panels except where enclosures contain
instruments mounted through the enclosure walls or doors. In this case, panel construction
shall meet all requirements of UL labeling as described above, but no UL label is required.
This exception applies only if UL Recognized instruments or devices for the intended
purpose are not made.

3. All panel doors shall have a lock installed in the door handle, or a hasp and staple for
padlocking. Locks for all panels provided under this Contract shall be keyed alike.

4. The instruments designated for rear-of-panel mounting shall be arranged within the panel
according to respective panel drawings and in a manner to allow for ease of maintenance
and adjustment.

5. The panels shall be completely fabricated, instruments installed and wired at the
Contractor's facility.

6. All components shall be mounted in a manner that shall permit servicing, adjustment,
testing and removal without disconnecting, moving or removing any other component.
Components mounted on the inside of panels shall be mounted on removable plates and not
directly to the enclosure. Mounting shall be rigid and stable unless shock mounting is
required otherwise by the manufacturer to protect equipment from vibration. Components
mounting shall be oriented in accordance with the internal components shall be identified
with suitable plastic or metal engraved tags attached with drive pins adjacent to (not on)
each component identifying the component in accordance with the Drawing, specifications,
and Contractor's data.

7. All exterior panel mounted equipment shall be installed with suitable gaskets, faceplates,
etc., required to maintain the NEMA rating of the panel.

8. Nameplates

a. All panels and panel devices, shall be supplied with suitable nameplates which identify
the panel and individual devices as required. Each device nameplate shall include up
to three lines with the first line containing the device tag number as shown on the
Drawings, the second line containing a functional description (e.g., Recirculation
Pump No. 1), and the third line containing a functional control description (e.g., Start).

b. Unless escutcheon plates are specified or unless otherwise noted on the Drawings,
nameplates shall be 3/32 inch thick, black and white, Lamacoid with engraved
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inscriptions. The letters shall be black against a white background. Edges of the
nameplates shall be beveled and smooth. Nameplates with chipped or rough edges will
not be acceptable.

9. Mounting Elevations

a. ISA Recommended Practice RP60.3 shall be used as a guide in layout and arrangement of
panels and panel mounted components. Dimensions shall account for all housekeeping
pads that panels will sit on once they are installed.

b. Centerline of indicators and controllers shall be located no lower than 48 inches or
higher than 66 inches above the floor on a panel face.

c. Centerline of lights, selector switches and pushbuttons shall be located no lower than
32 inches or higher than 70 inches above the floor on a panel face.

d. Tops of annunciators shall be located no higher than 86 inches above the floor on a
panel face.

e. Installation of panel components shall conform with component manufacturers'
guidelines.

B. Panel Materials and Construction

1. Structure and Enclosure

a. Panels shall be of continuous welded-steel construction. Provide steel angle stiffeners
as required on the back of the panel face to prevent panel deflection under instrument
loading or operation. Internally the panels shall be supplied with a structural steel
framework for instrument support purposes and panel bracing. The internal framework
shall permit panel lifting without racking or distortion. Provide removable lifting rings
designed to facilitate simple, safe rigging, and lifting of the control panels during
installation. Plugs shall be provided and shall unobtrusively fill the panel lifting ring
holes when substituted for the lifting rings after installation is complete. Plugs shall
not compromise the overall NEMA rating of the panel.

b. Each panel shall be provided with full height, fully gasketed access doors where
shown. Doors shall be provided with a three-point stainless steel latch and heavy duty
stainless steel locking handle. Rear access doors shall be conveniently arranged and
sized such that they extend no further than 24 inches beyond the panel when opened to
the 90-degree position. Panel access doors shall be provided with full length,
continuous, piano type, stainless steel hinges with stainless steel pins. Front access
doors with mounted instruments or control devices shall be of sufficient width to
permit door opening without interference from flush mounted instruments.

c. The panels, including component parts, shall be constructed and assembled in a
thoroughly workmanlike manner and shall be free from sharp edges and welding flaws.
Wiring shall be free from kinks and sharp bends and shall be routed for easy access to

other components for maintenance and inspection purposes.
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d. The panel shall be suitable for top or bottom conduit entry. For top-mounted conduit
entry the panel top shall be provided with nominal one foot square removable access
plates which may be drilled to accommodate conduit and cable penetrations. All
conduit and cable penetrations shall be provided with ground bushings, hubs, gasketed
locknuts, or other accessories as required to maintain the NEMA rating of the panel
and electrical rating of the conduit system.

e. All panels in indoor, dry, non-corrosive environments shall be NEMA 12 unless
otherwise noted. All panels in outdoor, wet or chemically corrosive environments shall
be NEMA 4X unless otherwise noted. All panels located in a Hazardous location (e.g.,
Class 1, Division 1) shall be rated NEMA 7.

2. Freestanding Vertical Panels

a. Freestanding vertical panels shall meet the NEMA classification as shown on the
Drawings or specified herein. The panels shall be constructed of 12 gauge sheet steel,
suitably braced internally for structural rigidity and strength. Front panels or panels
containing instruments shall be not less than 10 gauge stretcher leveled sheet steel,
reinforced to prevent warping or distortion.

3. Wall or Unistrut Mounted Panels

a. All wall-mounted panels shall meet the NEMA classification as shown on the
Drawings or specified herein. The panels shall be constructed of not less than USS 14
gauge steel, suitably braced internally for structural rigidity and strength. All NEMA
4X rated wall-mounted panels shall be constructed of 316 stainless steel, unless FRP is
specifically indicated to be provided. All FRP panels located in direct sunlight shall be
provided with a protective coating and sun shield to prevent discoloration and
cracking.

4. Finish Requirements

a. All sections shall be descaled, degreased, filled, ground and finished. The enclosure
when fabricated of steel shall be finished with two rust resistant phosphate prime coats
and two coats of enamel, polyurethane, or lacquer finish which shall be applied by
either the hot air spray or conventional cold spray methods. Brushed anodized
aluminum, stainless steel, and FRP panels will not require a paint finish.

b. The panels shall have edges ground smooth and shall be sandblasted and then cleaned
with a solvent. Surface voids shall be filled and ground smooth.

c. Immediately after cleaning, one coat of a rust-inhibiting primer shall be applied inside
and outside, followed by an exterior intermediate and top coat of a two-component type
epoxy enamel. A final sanding shall be applied to the intermediate exterior coat before
top coating.

d. Apply a minimum of two (2) coats of flat white lacquer on the panel interior after
priming.
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e. Unless otherwise noted, the finish exterior colors shall be ANSI 61 gray with a
textured finish.

C. Environmental Control

1. All panels shall be provided with louvers, Sun shields, heat sinks, forced air ventilation, or
air conditioning units as required to prevent temperature buildup inside of panel. The
internal temperature of all panels shall be regulated to a range of 45degrees F to 104 degrees
F under all conditions. Under no circumstances shall the panel cooling or heating
equipment compromise the NEMA rating of the panel.

2. Contractor shall submit heat dissipation calculations for every control panel.

3. For panels with internal heat that cannot be adequately dissipated with natural convection
and heat sinks, or forced air ventilation, an air conditioner shall be provided.

4. All enclosures shall be provided with a thermostatically controlled strip heater to reduce
condensation and maintain the minimum internal panel temperature.

D. Internal Construction

1. Internal Electrical Wiring

a. All interconnecting wiring shall be stranded, type MTW, and shall have 600 volt
insulation and be rated for not less than 90 degrees Celsius. Wiring for systems
operating at voltages in excess of 120 VAC shall be segregated from other panel wiring
either in a separate section of a multi-section panel or behind a removable Plexiglas or
similar dielectric barrier. Panel layout shall be developed such that technicians shall
have complete access to 120 VAC and lower voltage wiring systems without direct
exposure to higher voltages.

b. Power distribution wiring on the line side of fuses or breakers shall be 12 AWG
minimum. Control wiring on the secondary side of fuses shall be 16 AWG minimum.
Electronic analog circuits shall utilize 18 AWG shielded, twisted pair, cable insulated
for not less than 600 volts.

c. Power and low voltage DC wiring systems shall be routed in separate wireways.
Crossing of different system wires shall be at right angles. Different system wires
routed parallel to each other shall be separated by at least 6-inches. Different wiring
systems shall terminate on separate terminal blocks. Wiring troughs shall not be filled
to more than 60 percent visible fill.

d. All wiring shall terminate onto a single tier master terminal board, where each terminal
is uniquely and sequentially numbered. Direct interlock wiring between equipment
will not be allowed. Multi-level terminal blocks or strips are not acceptable. The
master terminal board shall have a minimum of 25 percent spares. Terminal blocks
shall be arranged in vertical rows and separated into groups (power, AC control, DC
signal). Terminal blocks shall be the compression type, fused, unfused, or switched as
shown on the Drawings or specified elsewhere in Division 13.
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1) Discrete inputs and outputs (DI and DO) shall have two terminals per point with
adjacent terminal assignments. All active and spare points shall be wired to
terminal blocks.

2) Analog inputs/outputs (AI and AO) shall have three terminals per shielded pair
connection with adjacent terminal assignments for each point. The third terminal
is for shielded ground connection for cable pairs. Ground the shielded signal
cable at the PLC cabinet. All active and spare points shall be wired to terminal
blocks.

3) Wire and tube markers shall be the sleeve type with heat impressed letters and
numbers.

4) Only one side of a terminal block row shall be used for internal wiring. The field
wiring side of the terminal shall not be within 6-inches of the side panel or
adjacent terminal or within 8-inches of the bottom of free standing panels, or
within 3-inches of stanchion mounted panels.

All wiring to hand switches, etc., which are live circuits independent of the panel's
normal circuit breaker protection shall be clearly identified as such.

All wiring shall be clearly tagged and color coded. All tag numbers and color coding
shall correspond to the panel wiring diagrams and loop drawings prepared by the ISS.
All power wiring, control wiring, grounding and DC wiring shall utilize different color
insulation for each wiring system used.

e.

g. Provide surge protectors on all incoming power supply lines at each panel.

h. Provide 24 VDC power supplies as required to power field instruments and panel
devices.

i. Wiring trough for supporting internal wiring shall be plastic type with snap on covers.
The side walls shall be open top type to permit wire changing without disconnecting.
Trough shall be supported to the subpanel by stainless steel screws. Trough shall not
be bonded to the panel with glue or adhesives.

j. Each panel shall have a single tube, fluorescent light fixture, 20 Watt in size, mounted
internally to the ceiling of the panel. Light fixture shall be switched and shall be
complete with the lamp.

k. Each panel shall have a specification grade duplex convenience receptacle mounted
internally within a stamped steel device box with appropriate cover.

1. Each panel shall be provided with an isolated copper grounding bus for all signal and
shield ground connections. Shield grounding shall be in accordance with the
instrumentation manufacturer's recommendations.

m. Each panel shall be provided with a separate copper power grounding bus (safety) in
accordance with the requirements of the National Electrical Code.
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n. Each panel shall have control, signal and communication line surge suppression.

o. All microprocessor-based electronic devices in the panel that are powered by 120 VAC
shall be powered by the UPS.

p. Each panel shall be provided with a circuit breaker to interrupt incoming power.
Provide a minimum of two (2) spare 20-amp breakers.

q. Additional electrical components including transformers, motor starters, switches,
circuit breakers, etc. shall be in compliance with the requirements of Division 16.

2. Relays not provided under Division 16 and required for properly completing the control
function specified in Division 13, Division 16, or shown on the Drawings shall be provided
under this Section.

3. Print storage pockets shall be provided on the inside of each panel. The storage pockets
shall be steel, welded on to the door, and finished to match the interior panel color. The
storage pocket shall be sufficient to hold all of the prints required to service the equipment,
and to accommodate 8.5 inch by 11 inch documents without folding.

2.04 PROGRAMMABLE LOGIC CONTROLLER (PLC)

A. General

1. All equipment, cabinets and devices furnished hereunder shall be heavy-duty type, designed
for continuous industrial service. The system shall contain products of a single
manufacturer, insofar as possible, and shall consist of equipment models that are currently
in production. All equipment provided shall be of modular construction and shall be
capable of field expansion through the installation of plug-in circuit cards or additional
cabinets.

2. All equipment furnished shall be designed and constructed so that in the event of power
interruption, or temperatures outside the operational range, the systems specified hereunder
shall go through an orderly shutdown with no loss of memory, and resume normal operation
without manually resetting when power is restored.

B. Hardware

1. Provide a microprocessor based controller that must have an install base of at least 200
independent users of the current model.

2. Provide a microprocessor based programmable logic controller that can be used in a
stand-alone configuration and can be networked into a larger system. The unit shall be fully
programmable and capable of performing control relay logic, including timing, counting,
sequencing, and interlocking.

3. The PLC shall have a modular chassis design which allows for ease of future expansion.
The processor module shall be easily removed from the I/O chassis for service or repair. The
I/O chassis shall have slots for installing I/O cards, communications, or other special
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function modules. All I/O cards and modules, with the exception of the CPU, shall be
capable of being installed in any open slot in the chassis.

4. The PLC shall have a modular power supply which mounts directly to the I/O chassis and
can be easily serviced or replaced. The system shall be capable of being powered on 120
VAC or 24 VDC, by simply choosing different power supply modules.

5. The processor shall have solid state RAM memory to store the application program, process
data, and alarm status. This memory shall have both capacitor and battery backup in the
event that input power to the processor is lost. It shall also have the capability of EEPROM
backup which automatically reloads the memory on a power cycle. The processor shall have
the ability to automatically go into the RUN mode on a power cycle, provided there are no
major or unrecoverable processor faults.

6. The PLC shall be rated to operate from 0 to 60 degrees C, with a humidity rating of 5 to
95% (non-condensing). The small PLC/RTU must be UL listed and CSA certified. All
module circuit boards shall be encased and protected such that, when properly installed,
they are not exposed to accidental contact by personnel or other objects.

7. The PLC shall withstand vibration of 0.015 inch peak to peak displacement, 2.5g peak
(max.) Acceleration, 1 Hr/axis.

2.05 DATA LOGGING

A. Provide data logging for a minimum of 16 analog values and 24 digital values, sampling every
hour for a minimum of 31 days. The use of the PLC if provided will be acceptable for data
logging.

B. Provide a method of data retrieval.

2.05 ALARM DIALER

A. Provide an automatic alarm dialer to alert operating staff of alarm conditions.

B. The alarm dialer shall be capable of 8 alarm inputs and call up to 8 user programmed telephone
numbers with pre-recorded messages until the alarm condition is acknowledged.

2.06 UNINTERRUPTIBLE POWER SUPPLY (UPS) SYSTEM

A. The UPS shall sustain operation of the PLC and alarm dialer and shall provide power for an
orderly shutdown to prevent the loss of the control system during power failure.

B. Under normal operating conditions, the critical load shall be powered by a normal AC line
supply that has been filtered through the ferroresonant transformer. When AC line power is
present, the inverter shall be off and the battery charger shall be off, if the batteries are fully
charged. When AC line power fails, or goes out of tolerance, the inverter shall supply AC power
to the transformer from the batteries. There shall be no measurable break in the output of the
system during transfer from normal AC line supply to the inverter battery supply or back to line.
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1. The UPS system shall be sized to sustain 1.5 times the connected full load for a minimum
period of 30 minutes in an operating environment of 32°F to 104°F. Exact sizing is the
responsibility of the Contractor.

2. The UPS system shall be lightning and surge tested per ANSI/IEEE C62.41 and shall be
capable of reducing an input spike to less than 3 volts on the output for a 2000 to 1 spike
attenuation. The UPS system shall have 120 dB common mode and 60 dB Transverse
mode noise attenuation.

3. The UPS system shall provide a true separately derived power source as defined in the NEC
article 250-5d with output neutral bonded to ground. There shall be no direct connection
between input and output and less than 2 pf of effective input to output capacitance.

4. The UPS system output shall be regulated to 120 VAC ± 3%, 60 HZ ± 0.5 HZ over the full
dynamic range from no load to full load and low line VAC to high line VAC and low
battery voltage to high battery voltage.

5. The UPS system shall provide computer grade sine wave power with 5 percent or less total
harmonic distortion.

6. The UPS system capacity shall be rated in volt amperes (VA) while loaded with typical
computer grade switch mode power supplies having a power factor of 0.6 to 0.7 and crest
factor of 2.7 to 3.5.

7. The UPS system shall have an efficiency of at least 90% when operated from AC line.

8. Each UPS shall provide dry contacts to tie into computer system such as UPS Fail, UPS
bypass, etc.

PART 3 EXECUTION

3.01 GENERAL INSTALLATION

A. Instrumentation and accessory equipment shall be installed in accordance with the manufacturer's
instructions. The locations of equipment, transmitters, alarms and similar devices are
diagrammatic only. Exact locations shall be as determined by the Contractor during
development and fabrication of systems.

B. The drawings indicate the intent and not the precise nature of the interconnection between the
individual instruments. Exact nature of the final equipment interconnections shall be as
determined by the Contractor during development and fabrication of systems.

/

C. Where specific installation details are not specified or shown on the Drawings, installation
recommendations from the equipment manufacturers or American Petroleum Institute (API) shall
be followed as applicable.

D. The shield on each process instrumentation cable shall be continuous from source to destination
and be grounded as directed by the Illinois EPA but in no case shall more than one ground point
be employed for each shield.
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E. Once installed, remove lifting rings from cabinets/assemblies. Permanent plugs shall be
provided for the holes of the same material and color as the cabinet.

F. All work shall be executed in full accordance with codes and local rulings. Should any work be
performed contrary to said rulings, ordinances and regulations, the Contractor shall bear full
responsibility for such violations and assume all costs arising therefrom.

G. All equipment used in areas designated as hazardous shall be designed for the Class, Group and
Division as required on the Electrical Drawings for the locations.

H. Unless specifically shown on the Drawings, direct reading or electrical transmitting
instrumentation shall not be mounted on process piping. Instrumentation shall be mounted on
instrument racks or stands as detailed on the installation detail drawings. All instrumentation
connections shall be provided with shutoff and drain valves. For differential pressure
transmitters, valve manifolds for calibration, testing and blowdown service shall also be
provided. For slurries, chemical or corrosive fluids, diaphragm seals with flushing connections
shall be provided.

I. All piping and tubing to and from field instrumentation shall be provided with necessary unions,
calibrations and test tees, couplings, adaptors, and shut-off valves. Process tubing shall be
installed to slope from the instrument toward process for gas measurement service and from the
process toward the instrument for liquid measurement service. Provide drain/vent valves or
fittings at any process tubing points where the required slopes cannot be maintained.

J. Provide local electrical shutoffs and disconnects for all 4-wire field instruments requiring 120
VAC power. Electrical disconnects shall be suitably rated disconnect switches or manual motor
starters as specified under Division 16.

K. Provide all brackets, hangers, and miscellaneous metals required for mounting of equipment.
Mounting hardware shall be installed in a workmanlike manner and not interfere with any other
equipment.

L. The Contractor shall investigate each space in the building through which equipment must pass
to reach its final location. If necessary, the Contractor shall be required to ship his/her material
in sections sized to permit passing through restricted areas in the building. The Contractor shall
also investigate, and make any field modifications to the allocated space for each cabinet,
enclosure and panel to assure proper space and access (front, rear, side).

M. The Contractor shall provide on-site service to oversee the installation, the placing and location
of system components, their connections to the process equipment panels, cabinets and devices,
subject to the Illinois EPA's approval. The Contractor shall certify that all field wiring for power
and signal circuits are correctly done in accordance with best industry practice and provide for all
necessary system grounding to insure a satisfactory functioning installation. The Contractor shall
schedule and coordinate work under this section with that of the electrical work specified under
applicable Sections of Division 16.

N. Provide sunshades for equipment mounted outdoors in direct sunlight. Sunshades shall include
standoffs to allow air circulation around the cabinet. Orient equipment outdoors to face to the
North or as required to minimize the impact of glare on LED, LCD, or other digital readouts.
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3.02 TESTING

A. General

1. As part of the requirement of this specification Section it is the responsibility of the
Contractor to provide a complete operational control system. Confirmation of an
operational control system is dependent upon results derived from test procedures as
specified in this Section. As part of this Contract the Contractor shall provide factory
testing prior to shipment of the equipment and also testing of the equipment once installed
in the field. Once the system is in operation an additional 30-Day Acceptance Test is
required.

2. Each test shall be in the cause and effect format. The person conducting the test shall
initiate an input (cause) and upon the system's or subsystem's producing the correct result
(effect), the specific test requirement will have been satisfied.

3. All tests shall be conducted in accordance with prior Illinois EPA- approved procedures,
forms and checklist all as submitted by the Contractor under Part 1 of this Specification.
Each test to be performed shall be described and a space provided after it for sign-off by the
appropriate parties after its satisfactory completion. Include "punchlist" forms with the test
procedure to document issues that arise during the testing. Punchlist forms shall include a
resolution section that allows a description of the fix and sign-off areas for Contractor,
Illinois EPA, and Engineer.

4. Copies of the sign-off test procedures, forms and checklists will constitute the required test
documentation. The test result forms shall be submitted to the Illinois EPA for approval at
the completion of each test.

5. Provide all special testing materials and equipment. Wherever possible, perform tests using
actual process variables, equipment, and data. Where it is not practical to test with real
process variables, equipment and data, provide suitable means of simulation. Define these
simulations techniques in the test procedures.

6. The Contractor shall coordinate all required testing with the Contractor, all affected
subcontractors, the Engineer, and the Illinois EPA.

7. The Contractor shall furnish the services of field service engineers, all special calibration
and test equipment and labor to perform the field tests.

8. The Illinois EPA reserves the right to test or retest all specified functions, whether or not
explicitly stated on the Test Procedures, as required to determine compliance with the
functional requirements of the overall system. Such testing required to determine
compliance with the Specified requirements shall be performed at no additional cost to the
Illinois EPA. The Illinois EPA's decision shall be final regarding the acceptability and
completeness of all testing.

9. No equipment shall be shipped until the Illinois EPA has received all test results and
approved the system is ready for shipment.
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B. Factory Testing: Prior to shipment of the equipment the following tests are required:

1. Witnessed Factory Acceptance Test (WFT).

a. The Contractor shall notify the Engineer and the Illinois EPA in writing that the system
is ready for the Witnessed Factory Acceptance Test and allow the Illinois EPA and/or
Engineer to schedule a test date within 30 days of receipt of the "Ready To Test" letter.
At the time of notification, the Contractor shall submit WFT Test Procedure
incorporating any revisions to the detailed test procedure previously approved by the
Illinois EPA in the project system plan.

b. The purpose of the test shall be to verify the functionality, performance and stability of
the hardware and software. The system must operate continually for 100 hours without
failure before the test shall be judged successful. Successful completion of this test, as
determined by the Illinois EPA, shall be the basis for approval of the system to be
shipped to the site.

c. Tests performed during the Illinois EPA and/or Engineer Witnessed Factory
Acceptance Test shall be designed to demonstrate that hardware and software fulfill all
the requirements of the specifications. The test conditions shall resemble, as closely as
possible, the actual installed conditions.

d. The Illinois EPA and/or Engineer's representative shall have unrestricted access to the
system for a period of time equal to at least 20 percent of the test duration.

e. All deficiencies identified during these tests shall be corrected and retested prior to
completing of the Factory Test as determined by the Illinois EPA.

f. Punchlist items and resolutions noted during the test shall be documented on the
Punchlist/Resolution form.

g. The following documentation shall be available for reference at the test site during the
WFT:

1) All Drawings and Specifications, addenda and change orders.

2) Master record copy of the test procedure to be used for formal sign-off of the test.

3) List of the equipment to be tested including make, model and serial number.

4) Hardware submittal.

5) Software documentation submittal.

h. Submit WFT results for review by the Illinois EPA.

C. Field Testing - Following installation of the process control system components and prior to
plant start up the following tests are required:

1. Functional Acceptance Test (FAT).
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a. General: Prior to startup, the entire installed instrument and control system shall be
certified that it is ready for operation. A witnessed FAT shall be performed on the
complete system to demonstrate that it is operating and in compliance with these
specifications.

b. Each specified function and process control shall be demonstrated on a
paragraph-by-paragraph, loop-by-loop, and site-by-site basis.

c. Loop-specific and non-loop-specific tests shall be the same as specified under Factory
Tests except that the entire installed system shall be tested and all functions
demonstrated using live field-based data to the greatest extent possible.

A. Updated versions of the documentation specified to be provided for during the Factory
Tests shall be made available to the Illinois EPA at the job site during the tests. In
addition, one copy of all O & M Manuals shall be available for reference at the job site
during testing.

e. Following initial startup, the entire process control system shall operate for a
continuous 100 hours without failure before this test will be started.

f. Punchlist items and resolutions noted during the test shall be documented on the
Punchlist/Resolution form. In the event of rejection of any part or function test
procedure, the Contractor shall perform repairs, replacement, and/or retest within 10
days.

g. Submit FAT results for review by the Illinois EPA.

2. 30-Day Acceptance Test

a. After completion of the Functional Acceptance Tests, the Contractor shall be
responsible for operation of the entire system for a period of 30 consecutive days,
under conditions of full plant process operation, without a single non-field repairable
malfunction. The 30-day acceptance test may occur concurrently with the FAT.

b. During this test, plant operating and Contractor personnel shall be present as required.
The Contractor is expected to provide personnel for this test who have an intimate
knowledge of the hardware and software of the system. Provide Contractor staff with
cell phones and pagers to ensure that support staff is available by phone and/or on site
within 4 hours of a request by operations staff.

c. While this test is proceeding, the Engineer and Illinois EPA's Agent shall have full use
of the system. Only plant operating personnel shall be allowed to operate equipment
associated with live plant processes. Water treatment plant operations shall remain the
responsibility of Illinois EPA and the decision of plant operators regarding plant
operations shall be final. Only plant operating personnel shall be allowed to operate
equipment associated with live plant processes.
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d. Any malfunction during the tests shall be analyzed and corrections made by the
Contractor. The Engineer and/or Illinois EPA will determine whether any such
malfunctions are sufficiently serious to warrant a repeat of this test.

e. Any malfunction, during this 30 consecutive day test period, which cannot be corrected
within 24 hours of occurrence by the Contractor's personnel, or more than two similar
failures of any duration, will be considered as a non-field-repairable malfunction.

f. Upon completion of repairs, by the Contractor, the test shall be repeated as specified
herein.

g. In the event of rejection of any part or function, the Contractor shall perform repairs or
replacement within 10 days.

h. All data base, process controller logic, and graphical interface system errors must be
functioning as required per the specifications prior to the start of each test period. The
30-day test will not be considered successful until all data base points and logic
functions are tested and verified to be correct.

i. The total availability of the system shall be greater than 99.5 percent during this test
period. Availability shall be defined as:

AVAILABILITY = (TOTAL TIME - DOWN TIME) / TOTAL TIME

j. Down times due to power outages or other factors outside the normal protection
devices or backup power supplies provided, shall not contribute to the availability test
times above.

k. Upon successful completion of the 30-day operation test and subsequent review and
approval of complete system final documentation, the system shall be considered
substantially complete.

3. Certification of Installation: Following successful completion of the 30-day test, the
Contractor shall issue a Certification of Installation. Certification shall be on Contractor
corporate letterhead, and signed by an officer of the firm. Certification shall state that the
process control system has been completed in conformance with plans and specifications.
Certification shall be submitted to the Illinois EPA as specified herein.

3.03 WARRANTY/PREVENTIVE MAINTENANCE

A. A written maintenance contract executed by the Supplier shall be provided to the Illinois EPA
for on-site warranty and preventive maintenance services. This maintenance contract shall
include all labor, parts, and emergency calls providing on-site response within 24 hours, to
provide complete system maintenance for a period of one year after the date of Substantial
Completion of the system.

B. The maintenance contract shall also include a minimum of 12 (monthly) preventive maintenance
visits by qualified service personnel of the Supplier who is familiar with the type of equipment
provided for this project. Each preventive maintenance visit shall include routine adjustment,
calibration, cleaning and lubrication of system equipment and verification of correct operation.
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C. Emergency maintenance procedures or plant visits may coincide with a preventive maintenance
visit, however, they shall not replace the work intended to be performed during a preventive
maintenance visit. The Supplier shall have full responsibility for the system hardware preventive
and corrective maintenance.

D. During the one-year maintenance period, observation of maintenance operations by plant
personnel and the instruction of said personnel in the details of the maintenance work being
performed, shall be provided.

E. The costs for the one-year warranty and preventive maintenance service contract shall be
included in the Contract Price, but as a separate line item which may be deleted for a full credit
anytime before final acceptance of the system.

F. An annual fee shall be quoted within 90 days after final acceptance for the purpose of entering a
contract for annual maintenance subsequent to the first year of maintenance. Standard per diem
rates for providing breakdown service shall be set forth in the contract. Such rates shall be fair
and reasonable and reflect the lowest rates offered to most favored customers. The fee quoted
shall be firm for a minimum of 90 days from date of issue.

END OF SECTION
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APPENDIX 13300-A
PROCESS CONTROL DESCRIPTIONS

Dewatering Leachate Treatment System Controls

Unit
Well pump
Well pump
Well pump

Storage drum

Separator

Transfer pump
Blower

Signall
Water level low
Flow
Flow to leachate system high

Flow to leachate system low
Level high high

Level high

Level low low
Fail to Auto Stop/Start
Fail to Auto Stop/Start

Pressure low

Alarms!
Yes
No
Yes

Yes
Yes

Yes

Yes
Yes
Yes

Yes

Controls3
Well pumps shut off
Totalize
Shut off a well to reduce flow

Start another well to increase
flow
Separator shut off

Well pumps shut off

Transfer pump shut off
Transfer pump shut off
Blower shut off

Blower shut off

1 All set points shall be field adjustable.
2 Unless otherwise noted, each alarm shall activate the common alarm circuit as well as the individual controls
noted.
3 In addition to the controls noted, each pump and blower shall be furnished with a Hand-Off-Auto (HOA) switch.
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SECTION 13700

WASHDOWN FACILITY

PARTI GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, equipment, materials and incidentals required and set up and operate a
portable washdown facility.

B. The portable washdown facility shall be tested prior to use to ensure reliability of operation.

C. Operate the facility in a manner to minimize the generation of wastewater.

1.02 RELATED WORK

A. Contaminated Soil Excavation is included in Section 02113.

B. Soldier Pile and Lagging is included in Section 02161.

C. Excavation and Backfilling is included in Section 02200.

1.03 SUBMITTALS

A. Submit, in accordance with Section 01300, the following:

1. Detail drawings of the facility including illustrations, performance charts, instructions,
brochures, diagrams, and other pertinent information to illustrate the requirements and
operation of the system.

2. Detail drawings for pumps, filter assemblies, washwater pumps, controls, piping, wiring,
and erection of facility. Drawings shall show proposed layout of facility, equipment, and
appurtenances.

3. Complete copies of operation and maintenance manuals listing routine maintenance
procedures, possible breakdowns, appropriate repairs, and troubleshooting guides.

4. Material specifications for the decontamination pad, containment berm, pipes, fittings,
valves, and for all required liners and curtains.

5. A decontamination plan. This plan shall include the procedures the Contractor will utilize
for completing decontamination activities.

PART 2 PRODUCTS

2.01 GENERAL REQUIREMENTS

A. The portable washdown facility shall consist of a decontamination pad and a wash water
system.
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B. The facility design must include the capability of transporting all wastewater that has
accumulated in the decontamination pad to the dirty water holding tank. Large quantities of
mud and soil shall be removed from the decontamination pad by shovel for disposal with the
excavated soil.

2.02 DECONTAMINATION PAD

A. The decontamination pad shall be of sufficient size to accommodate the largest vehicle or piece
of equipment that will be involved in the removal of the contaminated soil, with a minimum of
4-ft clearance on all sides of the vehicle/equipment. The perimeter of the pad shall be bermed
to contain the wastewater and contaminated soil. Entry and exit of equipment to and from the
pad shall be accomplished by supplying either a removable end panel; a collapsible, drive-over
end panel; a foam filled, drive-over end panel; or a rigid, ramped, end panel.

B. Pad Material

1. The decontamination pad and containment berm must be a geosynthetic material a
minimum of 35 mils and eight mils in thickness, respectively, and fiber reinforced. These
materials shall be non-absorbing, non-permeable, and UV-light, chemical, oil, radiation,
fungus, weather, abrasion and puncture resistant.

C. Safety Mat

1. A minimum 3-ft wide mat that provides a maximum traction walking surface under wet
conditions shall be placed adjacent to the inside of the containment berm around the entire
perimeter of the pad.

D. Splash Walls and Portable Cover

1. Splash walls, a minimum of 8-ft high, and a minimum thickness of 15 mils, shall be
erected around the entire perimeter of the decontamination pad. Entry and exit removable
panels shall be provided. Splash wall supports shall be constructed and anchored at the
site to withstand all weather and wind-load conditions to be encountered at the site.
Anchoring shall be provided by ground spikes or sandbags as approved by the Illinois
EPA. When the pad is not in use, a waterproof portable cover shall be so placed as to
preclude any precipitation or runoff from entering the decontamination pad facility.

E. Low-Permeability Backup Liner

1. A low-permeability leak containment liner, a minimum of 15 mils in thickness, shall act as
a back-up containment barrier. The liner shall be of sufficient size such that proper
positioning of the decontamination pad in the center of the liner will allow for the
remaining material to be draped over the containment berm. Additional sections of the
liner shall be of sufficient size that they will hang over the top of the splash walls and
reach the bottom of the decontamination pad. The liner shall be constructed of chemical
resistant material which will retain radiologically and chemically contaminated material
and water without leaking, and shall not deteriorate in direct sunlight.
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F. Puncture-Resistant Ground Cover

1. A layer of material shall be provided between the ground and the impermeable liners to
prevent puncture of the impermeable liners from below by sharp objects. Consisting of a
puncture-resistant groundcloth or minimum 3-in thick layer of sand.

G. Industrial Matting

1. For extra wear resistance of the geosynthetic pad material, a rubber, industrial matting
with a non-slip coating shall be placed within the containment area as noted on the
Contract Drawings. Minimum thickness of industrial matting shall be 1/2-in.

H. Patch Kits

2.03

1. Patch kits shall be provided for repair of punctures or tears in the primary liner, secondary
liner, splash walls, portable cover, and ground cover.

PRESSURE WASHER UNIT

A. The unit shall provide water at a minimum flow rate range of 4 to 11 gpm and 2000 psi. The
unit shall be provided with two wire-reinforced pressure hoses of sufficient diameter and
length, with quick disconnect couplings, a spray lance with on/off control, and various nozzles
(including 0, 15, and 25 degrees pressure wash tips) with quick disconnects for fast and
efficient use of the machine.

2.04 WASH WATER SYSTEM

A. Washwater Pump

1. The washwater pump shall be electric or gasoline powered and of sufficient power to meet
the Contractor's design requirements. The pump shall be activated when the liquid level
reaches a predetermined level and shall be deactivated at a predetermined low-level. The
pump shall be readily accessible for installation and removal. Pump shall be furnished
with sufficient hose for the service intended.

B. Holding Tanks

1. Two holding tanks shall be provided, a clean water and a dirty water holding tank. Each
tank shall hold a minimum of 500 gallons. They shall be of modular steel construction,
and covered. The holding tanks shall have a liquid level gauge to indicate the level of the
water in the tank. While filling the clean water holding tanks, the water level in the tank
shall be continuously monitored after the tank has become half full. All piping to and
from the holding tanks shall be over-the-wall (no bulkhead fittings or liner penetration).

C. Secondary Containment Liner

1. The wash water system shall be equipped with a secondary containment liner. The liner
shall be similar in design to that of the decontamination pad in terms of its ability to
contain an accidental discharge of wastewater.
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2.05 WASHWATER LINES

A. The washwater lines shall include hose and connections. All connections shall be positive and
lockable. The process line which transports the wastewater, contaminated soil and sediment
from the decontamination pad to the dirty washwater holding tank, shall be run within a
containment liner in the event of leakage.

PART 3 EXECUTION

3.01 PORTABLE WASHDOWN FACILITY

A. The portable washdown facility shall be shop fabricated and tested. Permits, if required, for
transportation of the facility to the site shall be obtained by the Contractor.

3.02 PORTABLE WASHDOWN FACILITY PREPARATION

A. Clear area of all plant material, rocks, and any other item that could puncture the low
permeability backup liner.

3.03 LOW PERMEABILITY LINER

A. Take adequate precautions to protect the liner from damage. It shall be installed as shown on
the Drawings and in accordance with the manufacturer's recommendations.

3.04 INSTALLATION OF THE WASH WATER SYSTEM

A. System Description

1. Water shall be supplied to the pressure washer unit from one of two sources:

a. Holding Tank

b. Potable Water Supply

B. Pumps shall be operated manually. Construction of the system shall be as shown on the
Drawings.

C. Electrical Service

1. Provide and connect electrical service to all electric powered equipment.

3.05 INSPECTION AND TESTING

A. The washdown facility, associated equipment, and all other items covered in this Section are
subject to inspection and testing by the Illinois EPA. Items not in conformance with this
Section and the Drawings, as determined by the Illinois EPA, shall be immediately corrected at
no additional cost to the Illinois EPA.
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B. The pressure washer unit including hoses, lance, and tips shall be pressure tested, leak tested,
and run through all delivery modes. Hose and fittings shall be pressure tested to 150 percent of
maximum service pressure.

C. Installation and Testing

1. The washwater system shall be installed, connected to the water supply, pressure tested
and run through functional tests of all operating modes. The pressure washer unit shall
operate as stated in the manufacturer's written operating specifications. The holding tanks
shall be installed as shown on the Drawings.

3.06 CONTAMINATED VEHICLE TRANSPORTATION

A. Care shall be taken to prevent recontaminating excavation sites or contaminating the haul roads
while transporting contaminated equipment to the washdown facility. Transport contaminated
excavation equipment on a trailer to prevent direct contact of contaminated equipment with
uncontaminated areas. The equipment shall be placed on protective plastic sheeting on the
trailer, secured in place, and covered with additional protective sheeting to completely
encapsulate the equipment. The material for the protective sheeting shall have a minimum
thickness of 20 mils to prevent tearing or puncture.

B. Take care in unloading equipment at the portable washdown facility to prevent the spread of
contamination. All spilled material and loose material on the equipment surface or contained
on the protective sheeting shall be collected and disposed of with excavated contaminated
material.

C. The cleanup cost for any release of contaminated materials shall be the responsibility of the
Contractor.

D. The cleanup operations shall be performed as directed by the Illinois EPA at the expense of the
Contractor. Cleanup shall be performed immediately.

E. Before being released, the entire surface of each piece of decontaminated equipment shall be
monitored by the Contractor for any contamination. If any contamination is found, the
washdown operation will be repeated until monitoring indicates that release levels are reached.
If the contamination is near, or exceeds release criteria after decontamination, the
decontamination water shall be sampled and if determined appropriate by the Illinois EPA,
disposed of as directed in Paragraph 3.07 below.

3.07 WATER DISPOSAL

A. After use in the decontamination operations, dirty wash water in the dirty wash water holding
tank shall be transported for treatment to the packaged water treatment system and disposed in
accordance with Section 13905.

END OF SECTION
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SECTION 13713

LOW TEMPERATURE THERMAL DESORPTION SOIL TREATMENT SYSTEM
PERFORMANCE SPECIFICATIONS

PART 1 GENERAL

1.01 PERFORMANCE SPECIFICATION

A. The Contractor shall design and furnish materials, equipment and incidentals required to meet or
exceed the performance criteria specified herein. It shall be the Contractor's responsibility to
provide a complete low temperature thermal desorption (LTTD) treatment system to treat the
excavated contaminated soil, and meet the required soil remediation goals. It shall be the
Contractor's responsibility to provide a complete package water treatment system to treat the
water collected during dewatering activities, and meet the required discharge criteria for liquid
and vapor effluent streams.

B. The proposed equipment and treatment processes as specified herein and as shown on the
Drawings indicate minimum process operations, equipment, controls and instrumentation, valves,
fittings, and piping to be furnished by the Contractor. Only basic equipment requirements are
indicated. All required equipment and incidentals, including electrical, instrumentation and
controls shall be furnished, whether specified herein or not, to produce a fully operational system.

1.02 SCOPE OF WORK

A. Furnish all labor, supervision, materials, equipment, tools, permits and services required and
furnish, design, install, startup, operate, maintain, and demobilize a LTTD soil treatment system
and temporary dewatering treatment system as shown on the Drawings and as specified herein.

B. The extent of contamination is based on the sampling results and locations provided in Table
13713-1, Section 02113 and shown on Sheet C-5. Approximately 3,900 cubic yards or 6,750
tons of soil shall be processed.

C. Soil borings and soil analysis data is provided as an attachment to Section 02113.

D. The contaminants of concern are chlorinated VOCs. The contaminant concentrations and
remediation goals are provided below.
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Table 13713-1
Soil Parameters

1,1,1-TCA
1,1,2-TCA
1,1 -DCE

Carbon Tet
PCE
TCE

Maximum Soil
Concentrations1

(mg/kg)
510
2.8
23
8.4
2.8
5.8

Soil Remediation
Goals2

(mg/kg)
9.1
0.02
0.06
0.07
0.06
0.06

Note: 1. Soil concentrations are the maximum value found at the site.
2. Soil remediation goals are from TACO Tier 1 values for migration to Class I groundwater

unless otherwise noted in Table 1 of the ROD.

Table 13713-2
Liquid Parameters

1,1,1-TCA
1,1,2-TCA
1,1 -DCE

Carbon Tet
PCE
TCE

Maximum Dewatering
Influent

Concentrations1

(Ug/L)
10,000

16
12
5
6
29

Discharge
Criteria2

(4g/L)
390
12

0.95
0.95
2.8
25

Notes: 1. Inlet concentrations calculated using R-14 from Illinois Tier 2 TACO Regulations.
2. Leachate discharge goals are the lowest value of Acute Criteria, Chronic Criteria, and

Human Health provided in Table 34 in the ROD.

E. The LTTD shall be furnished complete with feed system, rotary desorption system; air pollution
control system consisting, at a minimum, of a baghouse, thermal oxidizer, a venturi quench
system, a HC1 scrubber system, and an air monitoring system; control system; materials handling
system and all necessary incidentals required for a complete, temporary, on-site, mobile or
transportable system. As referred to in this Section, the LTTD shall be considered to be only
those units that can thermally desorb chlorinated VOC-contaminated wastes and be readily
mobilized and demobilized. These systems are those that are uniquely designed and constructed
for easy erection and disassembly and can be transported from site to site.

F. The LTTD remediation activities are expected to proceed in sequential phases as follows:

1. Mobilization

2. Startup

3. Shakedown

4. Pretrial test
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5. Proof of Performance (POP) test

6. Interim soil treatment operation

7. Soil treatment operation

8. Decontamination of Equipment

9. Demobilization

G. A temporary dewatering treatment system will be provided with the LTTD system. This system
will be used for the treatment of water produced during dewatering of the excavation.

1. The system shall be a complete "package" including, but not limited to: all necessary system
equipment components as determined by the Contractor; all internal connections (wiring,
piping, etc.) including instrumentation and controls that are required for proper operation;
and to form a complete workable system when external wiring, piping and connections are
completed.

2. The temporary dewatering treatment system shall be composed of, but not limited to, feed
pumps, an oil/water separator, an air stripper unit, liquid phase carbon, off-gas treatment
system, transfer pumps, electrical equipment, controls and instrumentation, system valves
and piping, and appurtenances as shown on the attached Process Flow Schematic (M-3).

3. The treatment system provided shall be constructed of standard equipment and materials of
proven ability, modified as required for use in continuously treating the influent noted and
producing the effluent as specified. Compatibility of gasket, pipe and valve materials with
contaminants found is required.

4. The treatment system shall treat the water collected during dewatering of the excavation
area on a continuous basis, based upon the following expected influent characteristics and
the required effluent characteristics:

Expected Influent Data

a. Description Water collected from the excavation area. Expected to
contain non-aqueous phase liquids and dissolved chlorinated
VOCs.

b. Quantity: Peak flow of 120 gallons per minute

c. Source of flow: Pumped from excavation area.

d. Influent: See Table 13713-2
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Required Effluent Data

a. Discharge location: Drainage Ditch

b. Discharge criteria: Applicable or Relevant and Appropriate Requirements
Liquid-See Table 13713-2
Vapor - 8 pounds per hour of total VOCs

5. The treatment system shall be capable of treating all water recovered from the excavation.
The air stripper with liquid phase carbon shall be capable of removing VOCs to the design
effluent concentrations presented in Table 13713-2. The treatment process equipment, at a
minimum, shall consist of oil/water separation, air stripping and liquid phase carbon to
remove VOCs to acceptable levels, pressure filtration system, and an off-gas treatment
system. If applicable, the off-gas can be treated by the LTTD thermal oxidation unit.

6. The temporary dewatering treatment system shall run continuously 24 hours a day. Once
the system is started up and is meeting the specified performance criteria, it will be operated
continuously except for scheduled maintenance, repairs, or carbon replacement.

7. Major system components of the treatment system shall include, but not be limited to:

a. Influent oil/water separator;

b. A low profile air stripper or packed tower air stripper unit;

c. Cartridge filtration system;

d. Off-gas treatment system;

e. Liquid phase carbon adsorption units;

f. System pumps;

g. System electrical, instruments, and controls;

h. System piping, valves, and appurtenances; and

1.03 RELATED WORK

A. Site preparation is included in Division 2.

B. Excavation, earthwork and backfilling (including treated soils) are included in Sections 02113
and 02200.

C. Electrical requirements are included in Division 16.

D. Soil cleanup verification is included in Section 02113.

E. Air monitoring and/or sampling is included in Section 01101 and 01110.
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F. Project-specific Quality Assurance Project Plan (QAPP) is included an attachment to this
specification.

G. Safety, Health, and Emergency Response requirements are specified in Section 01101.

1.04 SUBMITTALS

A. Submit, in accordance with Section 01300, copies of all materials required to establish
compliance with this Section. Submittals shall include the following:

1. All system design and operating parameters, equipment sizes and dimensions, utility
requirements, and performance specifications.

2. Piping and instrumentation diagrams (P&IDs). The P&IDs shall meet compliance with
national safety and design standards.

3. All relevant and applicable permits and operating licenses as needed for this project.

4. LTTD Operating Plan as specified herein, which shall include:

a. Procedures for the routine operation of the LTTD, including:

1) Drawings showing major LTTD components and functions.

2) Equipment manuals.

3) Spare parts lists.

b. A Section covering emergency procedures that shall show the appropriate response to
be taken under the circumstances set forth below, including a description of the sensors
used to monitor the related conditions.

1) Partial or complete stoppage of auxiliary fuel feed to all burners and only one
burner.

2) Partial or complete stoppage of soils feed such as by jamming of the charging
hopper.

3) Failure of forced combustion air supply to burners and combustion chamber(s).

4) Combustion temperature too high.

5) Combustion temperature too low.

6) Sudden loss of integrity of refractory lining (observed by high skin temperature).

7) Excess opacity of stack plumes.

8) High reading of CO or hydrocarbon monitors in exhaust stacks.
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9) Indication of failure of induced draft fan.

10) Increase in gas temperature after quench zone.

11) Partial or complete stoppage of water and/or neutralizing chemical to scrubber.

12) Deposition of solids in the scrubber.

13) pH of scrubber water outside manufacturers' specifications.

14) Failure of demister operation (observed by high gas moisture content).

15) Fugitive emissions.

16) Oxygen concentration too low.

17) Other upset conditions.

c. Air Monitoring

1) Describe the procedures to be used to monitor fugitive particulate and gaseous
emissions during waste handling before thermal treatment. All air monitoring and
control shall be performed according to Section 01101.

d. Operations Personnel

1) List the key personnel who will have primary responsibility for the LTTD at the
Site in the areas set forth below. Notify Illinois EPA and Engineer immediately
for approval prior to any changes in key personnel during the Work. Each
person's job or task function shall be described and resumes for each key person
included. In the event the Contractor has not selected a person for a specific area,
he/she shall suggest the training and qualifications that the prospective employee
shall be required to have to qualify for employment in said area.

a) Testing/start-up

b) Operations

c) Maintenance

d) Soil Testing

e) Control Systems

f) Air emission testing

g) Certification of operation of equipment

h) Certification of safety of equipment
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i) Quality assurance and control

e. Preventive Maintenance

1) Identify the tasks and frequency for preventive maintenance procedures.

f. Contaminated and Treated Soil Handling

1) Provide procedures for prevention of cross-contamination.

2) Provide procedures for confirmation sampling for treated soil.

5. The Contractor shall submit to the Illinois EPA and Engineer for approval within 2 weeks
of the Award of Contract the following information on the temporary dewatering treatment
system:

a. Literature and shop drawings describing the equipment in sufficient detail, including
parts lists, materials, dimensional drawings and details of construction to indicate full
compliance with these specifications. Annotated sales literature will be acceptable.

b. A detailed piping and instrument diagram (P&ID) for the treatment system.

c. Proposed equipment layout drawing, with dimensions in plan view.

d. Schematic electrical wiring diagrams and other data as required for completion of each
equipment installation.

e. Electrical usage in KW-hr/hour of system operation, plus amperage required.

f. Contractor's certified rating curves showing brake horsepower, capacity, efficiency,
speed, head (for pumps), discharge static pressure (for blowers) and required net
positive suction head (for pumps).

g. Expected activated carbon usage for liquid phase adsorbers for the removal of VOCs to
the effluent limits listed in Table 13713-2.

h. Each submittal shall be completed and in sufficient detail for ready determination of
compliance with the bid specifications. Prior to submittal, all items shall be checked
and approved by the Contractor's engineer and each respective submittal form shall be
stamped, initialed, and dated certifying that the accompanying submittal complies with
the Contract Documents.

6. POP Test Plan

a. The POPTP shall contain a description of the LTTD including the feeding, air
pollution control and instrumentation sub-systems; the design of the test (the Protocol)
as well as sampling and analysis plans and procedures.

b. The POPTP shall identify its authors as well as the proposed laboratory or laboratories
who will carry out the testing and the analytical work.

Area 4RD Section 13713 - Low Temperature Thermal Desorption Soil Treatment System
SE Rockford Superfund Site, FLS-1302 Performance Specifications

Page 7 of 24



P:\1681IEPA\SE_Rockford\Remedial Design\Area 4\Design\90%\Div 13\13713.doc
September 13,2004

7. The Quality Assurance Project Plan (QAPP) to include:

a. Project Description

b. Project Organization and Responsibility

c. Q/A objectives for measurement of data in terms of precision, accuracy, completeness,
representativeness, and comparability.

d. Sampling Custody

e. Calibration Procedures and Frequency

f. Analytical Procedures

g. Data reduction, validation and reporting

h. Internal Quality Control Checks and Frequency

i. Performance and System Audits and Frequency

j. Preventive Maintenance Procedures & Scheduling

k. Specific routine procedures to be used to assess data precision, accuracy and
completeness of specific measurement parameters involved.

8. Demobilization Plan, which shall specifically cover the procedures for decontamination and
removal of the LTTD and temporary dewatering treatment system from the Site. The plan
shall include the following as a minimum:

a. Procedures to be used for decontamination of all equipment components.

b. Test methods for verification of decontamination.

c. Time required to conduct decontamination and removal from the Site.

9. Operation and Maintenance Data as specified in Section 01730.

10. Soil Sampling Summary to indicate the quality (residual contamination) and disposition of
all treated soil.

11. Closeout Report to meet state agency requirements.

1.05 REFERENCE STANDARDS

A. American Society of Mechanical Engineers (ASME)

B. American Society of Testing Materials (ASTM)
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C. National Ambient Air Quality Standards (NAAQS)

D. National Electric Code (NEC)

E. NSPA (Applicable Standards)

F. EPA Prevention of Significant Deterioration (PSD) in attainment areas.

G. Underwriter's Laboratories (UL)

H. Clean Air Act and all Amendments thereto

I. Standards and Requirements for Hazardous Waste Incinerators (40 CFR Part 264, Subpart 0)

J. National Emission Standards for Hazardous Air Pollutants (NESHAPs, 40 CFR Part 61.)

K. All other applicable Federal, State and local air quality standards or ordinances.

L. EPA Standards and Methods for Sampling & Analysis which includes but is not limited to:

1. EPA Methods 1 and 2 Location and Velocity 40 CFR 60 Appendix A

2. EPA Methods 3 and 3A CO2, O2, Molecular Weight 40 CFR 60 Appendix A

3. EPA Method 4 Moisture 40 CFR 60 Appendix A

4. EPA Method 5 Paniculate Matter 40 CFR 60 Appendix A

5. EPA Method 9 Capacity 40 CFR 60 Appendix A

M. Electrical

1. Electrical equipment within the code-specified range of any LTTD fuel oil burner controls,
meters, and valving shall comply with Class I Division 2 standards. Electrical equipment
within the code-specified range of any LTTD-propane (LPG) burner controls, meters and
valving, or propane storage and handling areas shall comply with Class I, Division 1
standards. All other areas can be electrically unclassified, but the Contractor shall comply
with the requirements of his insurer and the National Electric Code (NEC).

N. Mechanical

1. American National Standards Institute (ANSI)

2. American Society of Mechanical Engineers (ASME)

3. American Society for Testing Materials (ASTM)

4. American Welding Society (AWS)

5. U.S. Department of Transportation (DOT)
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6. Underwriters Laboratories (UL)

7. Instrument Society of America (IS A)

8. Occupational Safety and Health Administration (OSHA)

O. Where reference is made to one of the above standards, the revision in effect at the time of bid
opening shall apply.

1.06 QUALITY ASSURANCE

A. The Contractor shall be experienced with LTTD equipment and shall have conducted similar
operations within the last two years.

B. All process equipment and mechanical and electrical systems shall be provided by the
Contractor, who has single responsibility for the entire system. All equipment provided shall
consist of standard equipment of proven ability, modified as required to meet the requirements of
these Contract Documents.

C. Comply with all QA/QC requirements approved under this Section or as directed by the Illinois
EPA.

1.07 JOB CONDITIONS

A. Protect the LTTD area and temporary dewatering treatment system area from all unauthorized
entry and equipment operation for the duration of the project.

B. The Contractor shall coordinate the work of this Section with excavation and earthwork specified
in Sections 02200 and 02113

C. Hours of Operation for excavation treatment of soil: Normal work hours are from 8:OOAM
through 5:00 PM, Monday through Friday. The Contractor will not be permitted to work on
Saturday, Sunday or legal holidays unless authorized by Illinois EPA. Requests to perform work
at other times shall be made in writing to the Illinois EPA.

D. The noise level produced by the Contractor's equipment operating in the field shall not exceed
noise levels as specified in Section 01170.

E. Contractor shall provide all utilities for the LTTD and temporary dewatering treatment system.
If the discharge criteria are met and if applicable, effluent water from the temporary dewatering
treatment system can be used for the LTTD process.
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PART 2 PRODUCTS

2.01 LTTD TREATMENT SYSTEM

A. GENERAL

1. The LTTD shall treat chlorinated VOC-contaminated soils such that the VOC
concentrations in all treated soil shall not exceed the remediation goals provided in Table
13713-1, Section 1.02. In addition, the LTTD shall be designed so that the vapor phase
VOCs shall be subsequently thermally destroyed to levels greater than 99.99% removal and
the HC1 concentrations in the vapor phase shall be removed by greater than 99%.

2. The LTTD shall have a minimum soil throughout capacity of 15 tons per hour at a moisture
content of 20 +/- 5% percent. The soil moisture specified herein establishes only a
performance standard. The Illinois EPA makes no representation concerning the actual
moisture and combustible content of in-place or stockpiled soils.

3. The LTTD shall be capable of operating continuously and achieving, at a minimum, a
capacity factor of 75 percent (on an 8-hour/day, five day/week basis) after full production
level has been achieved.

4. System design shall be adequate to permit year round soil processing operations.

5. The LTTD shall meet or exceed the destruction and removal efficiency (DRE) of 99.99% as
specified in 40 CFR 264.343. The Principle Organic Hazardous Component (POHC) will
be 1,1,1-TCA. DRE is defined by:

DRE ~ tPOHCin ' POHC<"" °f »«*J * W0 (Percent)
/ C//JV^ entering combustion chamber

B. REGULATORY DESIGN REQUIREMENTS

1. The LTTD shall substantially meet the technical requirements of 40 CFR 264, Subpart O
and shall include but not be limited to the following components:

a. Materials handling and waste feed system.

b. Low temperature treatment desorbtion chamber(s).

c. Control System.

d. Air pollution control system

e. Wastewater treatment system (if required for the scrubber).

f. Auxiliary fuel systems.

g. Ambient and emission air monitoring systems.
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2. The LTTD shall comply with the regulatory requirements set forth in the 35 Illinois
Administration Code, Section 215.301, Clean Air Act Section 112 (b) and 40 CFR 63.1203
regulations listed as well as any other applicable Federal, State and local requirements.

C. SYSTEM COMPONENT DESIGN REQUIREMENTS

1. Material Handling/Feed System

a. Material handling and waste feed systems shall be provided which can meter, convey,
and/or screw feed contaminated soils to the LTTD and to vary the feed rate to meet
system demands.

b. The soil feed system capacity shall be consistent with the LTTD processing capacity
and the production schedule.

c. The material handling and feed system shall include the provision for the collection of
samples for feed composition and feed rate determination.

2. Treated Soil Handling System

a. The onsite LTTD shall provide a treated soil handling system that can remove and
handle soil resulting from LTTD treatment of the wastes specified.

b. The treated soil handling system capacity shall be consistent with LTTD capacity and
the production schedule.

c. The treated soil handling system shall include the provision for the collection of
samples for contaminant concentration determination.

d. The treated soil handling system shall not allow the mixing of the treated soil in
question with stockpiled soil until it is determined that the treated soil is above or
below the soil remediation goals. Treated soil that remains contaminated in excess of
the remediation goals shall not be mixed with overburden soils or other "clean"
material in order, through dilution, to meet the remediation goal.

3. LTTD Instrumentation and Control Requirements

a. Control equipment shall include performance monitoring devices with continuous
digitized data recording. At a minimum, the performance monitoring shall include the
following parameters:

1) Soil/Waste feed rate.

2) Representative desorber and thermal oxidizer chamber temperatures.

3) Static pressure in chambers (reporting all "puffs")
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4) Stack gas concentrations (dry basis) of:

a) Oxygen (continuous);

b) Carbon Dioxide (continuous);

c) Carbon Monoxide (continuous);

d) Total Hydrocarbons (by flame ionization, continuous);

e) Hydrogen Chloride and/or Sulfur Dioxide and/or Nitrogen Oxides
(continuous), if required by trial burn; and

f) Backup monitoring for items a), b) and c) above.

4. Opacity

5. The LTTD shall have an automatic control system that maintains the following parameters:

a. Desorber and thermal oxidizer chamber temperatures.

b. Stack gas flow rate or velocity.

c. Desired nominal stack gas concentrations for oxygen, carbon monoxide, and total
hydrocarbons.

d. Negative pressure within the combustion zone components.

e. Pressure drop (and water flow rate if applicable) across the air pollution control device.

f. Fuel use and electric power consumption.

6. The automatic control system shall stop waste feed to the system when approved operating
limits are exceeded. In addition, the control system shall begin the combustion gas bypass
as required under emergency conditions.

7. Scrubber make-up water/caustic flow rate (totalizing gallons and instantaneous flow rate)

8. Scrubber pressure drop (air side)

9. Auxiliary Fuel System

a. Storage and feed capabilities shall be provided for auxiliary fuel(s) as required by the
LTTD operation.

10. Air Pollution Control System

a. The air pollution control system shall control gaseous, solid, and aerosol type
emissions from the LTTD as required to meet all applicable emission standards.
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b. The air pollution control system shall include an exhaust stack and fan system. The
system shall be designed to prevent violation of NAAQS and NESHAPs.

c. The air pollution control system shall be designed to comply with all onsite health and
safety requirements and air monitoring requirements as specified in Section 01101.

d. Spent scrubber water shall be handled, tested, treated, and disposed as required to limit
environmental impact and as specified by applicable permits.

11. Ambient Air Quality Monitoring System

a. Ambient air monitoring shall be performed according to Section 01101.

12. Stack Height

a. A suitable stack for the dispersion of flue gas shall be provided. In no case shall the
top of the stack be less than 40-ft from ground level. Consideration will be given to
plume downwash and impingement phenomena in setting the stack height. The final
stack height shall be set upon mutual agreement between the Contractor and the Illinois
EPA.

b. If a bypass stack is furnished to protect equipment in case of excessive temperature
excursions, the bypass stack shall be of the same height as the operating stack.

c. Stack height must meet Federal Aviation Administration (FAA) requirements.

D. PERMITTING INFORMATION

1. Prepare all information required for a permit application including a POP test plan as
required by 40 CFR 264, Subpart O and 40 CFR 270.62. This information will be reviewed
by the Illinois EPA for completeness and acceptability. Supply all information necessary in
appropriate form to show compliance with applicable regulations. Comply with all other
applicable State and Federal requirements for the LTTD as specified herein.

2. Prepare, pay for, apply, and obtain all air permits and permits for the discharge/disposal of
liquid and solid wastes/residues (vapor, scrubber blowdown, etc.)

2.02 TEMPORARY DEWATERING TREATMENT SYSTEM

A. General

1. The temporary dewatering treatment system shall be sized to temporarily treat water
collected during dewatering of the excavation area at a peak flow rate of 120 gpm and be
capable of operating continuously 24 hours per day.

2. The system shall be capable of treating water having the design influent concentrations
specified in Table 13713-2, to meet or exceed the design effluent concentrations specified in
Table 13713-2. Table 13713-2 is presented in Section 1.02.

Area 4RD Section 13713 - Low Temperature Thermal Desorption Soil Treatment System
SE Rockford Superfund Site, FLS-1302 Performance Specifications

Page 14 of24



P:\1681IEPA\SE_Rockford\Remedial DesignVArea 4\Design\90%\Div 13\13713.doc
September 13,2004

3. The basic components of the system are shown on the attached Process Flow Schematic
(M-3). The Process Flow Schematic shows the minimum process operations and
equipment, instrumentation and controls, valves, fittings, and piping to be furnished by the
Contractor. All required equipment and incidentals, including electrical, instrumentation
and controls shall be furnished, whether specified herein or not, to produce a fully
operational system.

4. Additional process equipment, as required by the Contractor, shall be provided to produce
the required effluent discharges (liquid and vapor) and to comply with the specifications
herein.

B. Oil/Water Separator

1. The Contractor shall provide an oil/water separator to remove free product from the
collected water.

2. The oil/water separator shall be API certified and be sized to handle average flow rates for
dewatering during excavation.

3. All internal materials of construction shall be of corrosion resistant metal. The oil/water
separator shall be enclosed and vented; the vent shall be piped to the off-gas treatment
system.

4. The oil/water separator shall be provided with removable cross-fluted or cross-corrugated
coalescing media packs constructed of FRP.

5. The oil/water separators shall be furnished complete with influent chamber, separation
chamber with coalescing media, sediment collection chamber with valved sediment drain,
skimmer, and product reservoir with gravity drain into a product storage tank.

C. Air Stripping System

1. The Contractor shall provide an air stripping system to reduce volatile organic compounds
to the design effluent concentrations presented in Table 13713-2 of this specification.

2. The air stripping system shall be sized to provide sufficient liquid distribution and
air-to-water mass transfer area to remove the VOCs from the water over the entire range of
ambient air temperatures and contaminant concentrations.

3. The air stripper unit shall be sized to handle 120 gpm during dewatering of the excavation.

4. Solvent laden air vapors discharged from the stripper shall be piped to the off-gas treatment
system.

D. Cartridge Filtration System

1. The Contractor shall provide an in-line pressurized dual cartridge filtration system to
remove particulates from the air stripping system effluent water prior to discharge.
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2. The cartridge filtration system shall be two complete cartridge filters with filter vessel
housing, filter cartridges, vessel internals, seals and incidentals required for a complete and
operational cartridge filter system.

3. Each cartridge filter shall be sized to treat 100 percent of the design flow (that is, full
redundancy) and the two cartridge filters shall be installed (piped) in parallel to allow for
alternating operation of each cartridge filter separately.

4. The filter elements shall be spiral wound, polypropylene filter elements, having a nominal
rating of 25 microns or less.

5. Pressure gauges shall be provided on the inlet and outlet of each cartridge filter housing for
the purpose of measuring filter back pressure and pressure drop across the cartridge filter.

6. Pressure gauges, manual shutoff valves, spring loaded swing check valves (if required), and
flow control valves (if required) shall be provided at the inlet and outlet of each filter
housing.

E. Off-gas Treatment System

1. The Contractor shall provide a vapor phase treatment system which is adequately sized
based on both 100% volatilization of the influent VOCs found in Table 13713-2 and the
solvent laden air flowrate from the Contractor's air stripping system design. If applicable,
the contaminated vapor shall be piped to the thermal oxidation unit of LTTD.

2. All internal materials of construction shall be corrosion-resistant.

3. The off-gas treatment system shall be provided with pressure gauges, temperature gauges,
temperature elements, and manual shutoff valves, as required and as shown on the
Drawings, at the inlet and/or outlet of the vapor phase treatment system.

F. Liquid Phase Carbon Adsorption Units

1. The Contractor shall provide a liquid phase activated carbon adsorption system to remove
VOCs from the water following the air stripping system and cartridge filtration. The liquid
phase adsorption system shall be provided complete with vessels, internals, piping, valves,
fittings, and carbon media.

2. The liquid phase adsorption system shall consist of two identical carbon steel pressure
vessels arranged in series. The piping shall be configured to allow alternating lead/lag
operation of the vessels. The Manufacturer may use flexible connections with dry "quick
disconnect" valves to facilitate reconfiguration of the lead/lag sequence of carbon adsorbers.

3. The Contractor shall supply a third liquid phase carbon adsorption vessel as a spare unit to
be used to replace a spent carbon adsorber.

4. Each liquid phase adsorber shall be provided with media retaining underdrains, an access
manway (if required), separate connections for changing carbon, siphon break valve, and
pressure relief valve, and a connection to drain the carbon vessel.
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5. The initial charge of carbon media shall be provided for each of the three liquid phase
adsorbers. The Contractor shall also provide 25 percent excess carbon media in original
manufacturer's containers.

6. The Contractor shall furnish the name of a reputable carbon regeneration contractor who
provides carbon change out and disposal of spent carbon.

G. Centrifugal Pumps

1. Centrifugal pumps shall be provided as required for fluid transfer within the temporary
dewatering treatment system as shown on the Drawings.

2. Centrifugal pumps shall be horizontal, single stage, end suction, top discharge centrifugal
pumps coupled to an electric motor by means of a spacer type coupling with coupling guard.

3. Pumps shall be mounted on a rigid baseplate or on structural steel beams extending under
the pump and driving motor. Pumps shall have a mechanical seal or equal.

4. Pump materials of construction shall be compatible with the pumped fluid and be
corrosion-resistant. Pumps shall be capable of pumping the required flow rate at the
required head conditions.

H. System Piping, Valves and Fittings

1. Furnish all piping, valves, hoses and fittings for a complete operational temporary
dewatering treatment system. All system piping shall be installed in place with all supports
and tie-downs for a complete package.

2. Interconnections shall be supplied and installed complete with all valves, connections,
supports and anchorages.

3. Sampling ports, manual shutoff valves, unions (or similar connections), and drains (with
valves and quick connections for hose) shall be provided for all process units.

4. Pressure gauges, manual shutoff valves, spring loaded swing check valves, and flow control
valves (if required) shall be provided at the outlet of each pump.

5. Each process tank furnished by the Contractor shall be provided with a valved drain.

6. Provide isolation valves for each individual unit or skid-mounted system.

7. All other piping, valves and fittings shall be glued, threaded, or flanged Schedule 80 PVC
for liquid carrying lines. Manual valves on lines 3-in and smaller shall be PVC ball valves.
Manual valves on lines greater than 3-in shall be PVC butterfly valves. Provide PVC

unions on both sides of all valves and instruments to allow for ease in replacement without
having to cut the pipe.
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I. System Controls and Instrumentation

1. The Contractor shall provide a complete and fully automated control system to manually or
automatically operate the control system as specified herein. All manufacturers
recommended safety devices shall be furnished to protect operators. All control devices,
unless specified otherwise, shall be mounted in a single central control panel. Minimum
system instrumentation shall be provided as shown on the Drawings and Table 13300 and
as specified in Sections 13300 and 13301 of this specification.

2. The control system shall monitor the operation of the system, shall provide proper alarms
for automated shutdown of the system when preset alarm conditions are exceeded and shall
notify the appropriate personnel of emergency conditions via an automatic telephone dialer.

J. Electrical Power Distribution Equipment

1. All electrical work and equipment shall conform to the National Electrical Code (NEC) and
any other local or state codes, including motors, wiring, and control panels. The system
components shall be listed by either Underwriter's Laboratory (UL) or Factory Mutual (FM)
agency.

2. The equipment shall be coordinated to ensure that proper interrupting capacity has been
provided.

K. Control and Instrumentation Wiring System

1. All field devices including but not limited to transmitters, control panels, analyzers and
motor starter status and control shall be terminated in separate control (digital) and
instrument (analog) terminal cabinets.

L. Electric Motors

1. Unless otherwise noted, all motors above 1/2 horsepower shall be rated 240 volt, 3-phase,
60 Hertz A.C. and motors below 1/2 horsepower shall be rated 120 volt, 1-phase, 60 Hertz
A.C.

2. Motors 3 horsepower and larger shall have automatic, temperature controlled condensate
prevention heaters.

3. All motors shall be of the premium efficiency, high power factor and severe duty type.

4. Unless otherwise specified, motors shall be totally enclosed fan-cooled construction with a
1.15 service factor at full load Class B Temperature-Rise.

5. Motors shall have a Class F nonhygroscopic insulation system but shall be limited to Class
B Temperature-Rise.

6. All motors shall have a final coating of chemical resistant corrosion and fungus protective
epoxy fortified enamel finish sprayed over red primer over all interior and exterior surfaces.
Stator bore and rotor of all motors shall be epoxy coated.
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7. All fittings, bolts, nuts, and screws shall be plated to resist corrosion. Bolts and nuts shall
have hex heads.

8. Conduit boxes shall be gasketed. Lead wires between motor frame and conduit box shall be
gasketed.

PART 3 EXECUTION

3.01 MOBILIZATION

A. Mobilize all equipment to the site. Erect and install all equipment and ancillary systems.
Connect all utilities. Prepare LTTD and Temporary Dewatering Treatment System for operation.

3.02 LTTD STARTUP

A. The startup phase shall begin with the approval of the Startup Plan by the Illinois EPA. This
shall be followed by operational testing of the LTTD and LTTD subcomponents. The startup
phase shall end with the satisfactory completion of the operational testing of the LTTD and its
subsystems are completed using clean feed material borrowed from the site. Conduct all system
startup operations and notify the Illinois EPA when the LTTD is ready to continue to the
shakedown and pretrial-burn phase using actual site wastes.

3.03 PRE-TRIAL TESTING

A. Appropriate pre-trial testing shall be accomplished as a dry run for the formal POP test. Pre-trial
testing of the LTTD shall identify potential sampling or analytical difficulties that could affect
formal POP test results. Examples include identification of sampling logistics problems and
sampling matrix interferences.

3.04 LTTD POP TEST

A. A POP Test shall be performed at the site before commencement of the remedial action. The
POP Test is intended to provide the regulatory agencies data on environmental emission levels
under the proposed operational conditions and, at the same time, determine limiting operational
parameters, such as maximum feed rate and minimum temperatures, on the basis of which
Illinois EPA approval to operate can be issued.

B. A POP Test Plan (POPTP) shall be submitted to the Illinois EPA for approval. The POPTP shall
follow 40 CFR 264, Subpart 0 and 40 CFR 270.62, describing in detail the test protocol and the
analytical and sampling techniques used to acquire performance data. A separate Quality
Assurance/Quality Control (QA/QC) Plan shall accompany the POPTP.

C. At a minimum, the test shall demonstrate the ability of the LTTD to adhere to the applicable
RCRA regulations for hazardous waste incineration as follows:

1. The principal organic hazardous constituent (POHC), PCP, exiting the LTTD will be (on a
day weight basis) 0.01 percent of that which enters the primary chamber and, thus achieve a
minimum destruction and/or removal efficiency (DRE) of 99.99 percent.
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2. Particulate emissions from the LTTD treatment system must not exceed 180 mg per dry
standard cubic meter (dscm) corrected to 7 percent oxygen.

3. Gaseous hydrogen chloride (HC1) emissions from the LTTD must be either controlled to 4
pounds/hr or removal at 99 percent efficiency.

4. Treated soil which exits the primary chamber shall not equal or exceed the remediation
goals provided in Table 13713-1.

D. PRINCIPAL ORGANIC HAZARDOUS CONSTITUENTS

1. The soil contaminant consists of varying amounts of chlorinated VOCs with the
concentrations provided in Table 13713-1. In order to establish appropriate test conditions,
soils having uniform consistency and constant contaminant concentration shall be used.
Periodic sampling and analysis of feed material shall be performed to assure feed
consistency. The basic feed shall consist of uncontaminated soil found at the site and
containing a known moisture percentage.

2. In addition to obtaining data for demonstration to meet the conditions specified under
Paragraph 3.04 D.I. above, the following minimum additional analytical data shall be
provided:

a. Trace volatile organic compounds in the stack gas.

b. Analysis of scrubber effluent (where a wet scrubber is used).

3. Sampling and testing of treated soil shall be carried out on one 3 hour composite sample.

E. SAMPLING, MONITORING AND ANALYSIS PLANS

1. The monitoring plan shall contain a detailed description of the measuring instruments used,
instrument location and method of recording data. The frequency of data collection and
method of averaging and totaling shall be clearly identified.

2. Method, frequency and location of sampling feed effluents and treated soil shall be
described with reference to standard procedures used.

3. Method, location and frequency of gas sampling shall be described with reference to
approved standards.

4. Analytical procedure and laboratory instrumentation shall be described with reference to
approved standard procedures.

F. POP TEST REPORT

1. Upon successful completion of the POP test, a report on the results shall be prepared and
submitted to the Illinois EPA and Engineer. Collected data shall be clearly presented in
summarized form with all calculations of derived data included. Illinois EPA shall notify
the Contractor for approval or disapproval to operate.
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2. The test report shall include as a minimum:

a. ORE of 1,1,1 -TCA based on treated soil.

b. Concentration of 1,1,1 -TCA in feed and in treated soil.

c. Operating temperatures, CO, COa and O2.

d. Total hydrocarbons in the feed and in exiting residues.

e. Moisture content in the feed.

f. Hydrochloric acid in the gaseous emissions.

g. Feed rate.

h. Results of tests specified under Paragraph 3.04 E.2., above.

G. OPERATING CONDITIONS

1. A minimum of one test, consisting of three runs, shall be conducted at the maximum
planned feed processing rate. Adequate operating time must be provided before
commencement of the POP Test to allow the equipment to reach equilibrium conditions.
The test conditions shall be selected in order to establish limiting operating parameters for
processing rate, temperature, contaminant concentration, and other parameters, in
accordance with 40 CFR 270.62.

2. The quantity of material required for the POP Test shall be estimated and allowance made
for replication.

3. A test schedule shall be provided including estimated time to produce the test report.

H. UPSET CONDITIONS

1. A separate short-duration test shall be run to demonstrate fail-safe conditions resulting from
deviations from the approved operating parameters. The duration of abnormal conditions
which would initiate system shutdown shall be specified. Critical operating parameters
include, but are not limited to temperature, carbon monoxide, oxygen, and failure of air
pollution control equipment.

2. The formal POP Test shall be conducted according to the approved POP Test Plan. The
interim operations phase shall commence at the completion of the test and end upon
approval of the POP Test Report by the regulatory authorities and the Engineer. The
Contractor shall be allowed to continue processing actual site wastes during this interim
period under LTTD interim operating conditions approved by the regulatory authorities and
the Engineer. The interim operations phase shall continue for the total number of calendar
days allowed for preparation and submittal of the POP test report and its review and
approval by the Illinois EPA and the Engineer.
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3.05 SOIL TREATMENT OPERATION

A. The soil treatment operation shall commence with the approval of the Operating Plan and the
issuance of final operating conditions for the LTTD by the Illinois EPA and the Engineer. This
phase ends with the completion of site waste treatment. In this phase, complete the effective and
safe thermal treatment of contaminated soil quantities and types as defined in this Section and as
shown on the Drawings, including feed preparation, feed staging, feeding, processing, treated
soil management, and monitoring.

B. Train the operating and support personnel before initiating any soil excavation or remediation
operations during the project period. This training responsibility shall include periodic re-
qualification as required to assure that all employees are fully familiar and competent in pertinent
health and safety practices and procedures.

C. Oversee the operation and maintenance of the thermal treatment system throughout the life of the
project. The LTTD shall be operated according to the approved LTTD Operating Plan and all
regulatory requirements. Any malfunctioning equipment shall be repaired or replaced
immediately to reduce environmental impact and system downtime. The Illinois EPA shall be
notified immediately of any system excursion and of both scheduled and unscheduled downtime.

D. Performance Objectives

1 The Contractor shall thermally desorb contaminated materials to meet or exceed DRE
objectives called out in this Section.

2. LTTD Treated Soil Testing

a. All treated soil shall be stockpiled and analyzed for the following parameters before
backfilling:

1) VOC by EPA Method 8240 for analysis.

3. LTTD Performance Verification

a. The Contractor shall verify soil remediation as achieving soil remediation goals and
criteria for the soils and other waste materials to be processed.

1) One composite sample shall be taken per 10 cubic yards of stockpiled treated
soils.

2) Using the chemical analyses of the treated soil, determine if the treated soil is
above or below the remediation goals provided in the ROD. Duplicate copies of
all soil analytical results shall be submitted to the Illinois EPA and Engineer.

3) Prepare a written report summarizing intended backfilling operations of treated
soil. The report shall be prepared according to any applicable State requirements
and shall be in sufficient detail to show compliance with such requirements. The
report shall be submitted to the Illinois EPA and Engineer for approval prior to
backfilling any treated soils.
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4) Following approval by the Illinois EPA and the Engineer, all treated soil
determined to be below remediation goals shall be backfilled into the excavation
area. Backfill and compact treated soils in accordance with the requirements of
Section 02200 or as otherwise shown on the Drawings.

5) All treated soil designated as above remediation goals shall be not be used as
backfill material and be treated as contaminated soil. Store all treated soil on
HDPE liner material and cover to prevent stormwater from contacting soil. All
costs for soils reprocessing in the LTTD shall be borne by the Contractor.

3.06 TEMPORARY DEWATERTNG TREATMENT SYSTEM

A. FACTORY TESTING

1. Prior to shipping from the factory, the Contractor shall test the system at the factory and
certify that the system has been designed to conform with these specifications. All piping
and pressure vessels shall be hydrostatically tested at 150% of their maximum operating
pressure for a minimum of one hour. Repair all leaks and retest as necessary to the
satisfaction of the Illinois EPA.

2. Testing shall be of sufficient complexity and duration to fully demonstrate the operability of
all equipment and systems with respect to functionality, rate and capacity over the specified
operating ranges of the equipment provided. The factory test shall include operating the
system at maximum design flow rates (air and water) using potable city water provided by
the Contractor.

B. FIELD TESTING AND ON SITE PERFORMANCE TESTING

1. The Contractor shall comply with the general requirements for equipment testing and
treatment system startup as described in Section 01665 of these Specifications.

2. Field testing (and if required, correction of deficiencies) shall be performed to prove the
proper operation of all the system equipment, controls and sequence functions, as required.
Field testing shall be designated by the Contractor and acceptable to the Illinois EPA and
Engineer. Field testing to correct deficiencies shall be at the Contractor's expense.

3. The Contractor shall provide potable water for hydraulic testing. This water shall be tested
and if below effluent discharge criteria will be disposed of in the drainage ditch.

4. Electrical power usage and chemicals for field testing and on-site performance testing will
be furnished and paid for by the Illinois EPA. All other materials, labor and supplies used
during the time prior to acceptance shall be supplied by, and at the expense of the
Contractor.

5. The Contractor shall demonstrate 48 continuous hours of successful system operation with
the influent at the site for the on-site performance testing. During the on-site performance
testing, the Contractor shall demonstrate in the presence of the Illinois EPA and Engineer
that the system will meet the performance criteria specified in Table 13713-2 of this
specification.
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3.07 DEMOBILIZATION PHASE

A. Perform all demobilization activities in accordance with 40 CFR Part 264, Subpart O and the
approved Demobilization Plan. Demobilization shall be considered complete when the LTTD,
Dewatering Packaged Water Treatment System and related equipment have been
decontaminated, removed from the site, and the equipment and stockpile areas have been
restored.

END OF SECTION
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SECTION 13905

PACKAGE LEACHATE TREATMENT SYSTEM -
PERFORMANCE SPECIFICATION

PARTI GENERAL

1.01 PERFORMANCE SPECIFICATION

A. The Contractor shall design and furnish materials, equipment and incidentals required to meet or
exceed the performance criteria specified herein. It shall be the Contractor's responsibility to
provide a complete package treatment system to treat the leachate extracted after the soil
remediation has been completed, and meet the required discharge criteria for liquid and vapor
effluent streams.

B. The proposed equipment and treatment processes as specified herein and as shown on the
Drawings indicate minimum process operations, equipment, controls and instrumentation,
valves, fittings, and piping to be furnished by the Contractor. Only basic equipment
requirements are indicated. All required equipment and incidentals, including electrical,
instrumentation and controls shall be furnished, whether specified herein or not, to produce a
fully operational system.

1.02 SCOPE OF WORK

A. Provide all labor, supervision, materials, equipment, tools, incidentals and services required to
furnish, completely install, and test a package treatment system as shown on the Drawings and as
specified herein. The water treatment system shall be composed of, but not limited to, feed
pumps, an oil/water separator, air stripper unit, liquid phase carbon, off-gas treatment system,
transfer pumps, electrical equipment, controls and instrumentation, system valves and piping,
and appurtenances as shown on the attached Process Flow Schematic (M-4).

B. The treatment system shall be a complete "package" system with all equipment and necessary
parts, controls and incidentals required for successful operation. Treatment components for
leachate treatment shall be installed, pre-piped and pre-wired inside the Contractor-provided
temporary building enclosure.

C. The system provided shall be constructed of standard equipment and materials of proven ability,
modified as required for use in continuously treating the influent noted and producing the
effluent as specified. Compatibility of gasket, pipe and valve materials with contaminants found
is required.

D. The system shall be a complete "package" including, but not limited to: all necessary system
equipment components as determined by the Contractor; all internal connections (wiring, piping,
etc.) including instrumentation and controls that are required for proper operation; and to form a
complete workable system when external wiring, piping and connections are completed.

E. The treatment system shall treat the extracted leachate on a continuous basis, based upon the
following expected influent characteristics and the required effluent characteristics:
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Expected Influent Data

1. Description Shallow overburden. Expected to contain non-aqueous phase
liquids and dissolved chlorinated VOCs.

2. Quantity: Approximately 20 gallons per minute

3. Source of flow: Leachate pumped from extraction wells.

4. Influent: See Table 13905-A

Required Effluent Data

1. Discharge location: Drainage Ditch

2. Discharge criteria: Applicable or Relevant and Appropriate Requirements Liquid - See
Table 13905-B
Vapor - 8 pounds per hour of total VOCs

F. The treatment system shall be capable of treating the leachate expected to have the characteristics
listed in Table 13905-A, provided at the end of this Section. The air stripper with liquid phase
carbon shall be capable of removing VOCs to the design effluent concentrations presented in
Table 13905-B. The treatment process equipment, at a minimum, shall consist of oil/water
separation, air stripping and liquid phase carbon to remove VOCs to acceptable levels, pressure
filtration system, humidity reduction, and vapor phase carbon adsorption.

G. System control shall be completely automatic. System components for the treatment and
containment of leachate shall be skid-mounted to the extent possible and housed in a
pre-engineered modular building.

H. The package treatment system shall run continuously 24 hours a day. Once the system is started
up and is meeting the specified performance criteria, it will be operated continuously except for
scheduled maintenance, repairs, or carbon replacement.

Major system components of the leachate treatment system shall include, but not be limited to:

1. Influent oil/water separator;

2. Low profile air stripper or packed tower air stripper unit;

3. Cartridge filtration system;

4. Duct heater;

5. Off-gas treatment system;

6. Liquid phase carbon adsorption;

7. System pumps;
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8. System electrical, instruments, and controls;

9. System piping, valves, and appurtenances; and

10. Spare parts and lubricants as recommended by the Contractor.

1.03 RELATED WORK

A. Site Preparation is included in Division 2.

B. Pre-Engineered Structures for the package leachate treatment system is included in Section
13121.

C. Leachate extraction wells are included in Section 02675.

D. Low Temperature Thermal Desorption Soil Treatment System is included in Section 13713.

E. The controls and instrumentation system for the leachate extraction wells shall be compatible
with the controls and instrumentation system for the package leachate treatment system.

F. Electrical work, except as herein specified, is included in Division 16.

1.04 QUALIFICATIONS/QUALITY ASSURANCE

A. All process equipment and mechanical and electrical systems shall be provided by the
Contractor, who has single responsibility for the entire system. All equipment provided shall
consist of standard equipment of proven ability, modified as required to meet the requirements of
these Contract Documents.

B. Each component furnished under this specification shall be new and unused.

C. All equipment and the system shall comply with applicable government safety and other
regulations, including OSHA.

1.05 SUBMITTALS

A. The Contractor shall submit to the Illinois EPA and Engineer for approval within 2 weeks of the
Award of Contract the following information:

1. Literature and shop drawings describing the equipment in sufficient detail, including parts
lists, materials, dimensional drawings and details of construction to indicate full compliance
with these specifications. Annotated sales literature will be acceptable.

2. A detailed piping and instrument diagram (P&ID) for the treatment system.

3. Proposed equipment layout drawing, with dimensions in plan view.

4. Schematic electrical wiring diagrams and other data as required for completion of each
equipment installation.
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5. Electrical usage in KW-hr/hour of system operation, plus amperage required.

6. Contractor's certified rating curves showing brake horsepower, capacity, efficiency, speed,
head (for pumps), discharge static pressure (for blowers) and required net positive suction
head (for pumps).

7. Expected activated carbon usage for:

a. Vapor phase adsorbers assuming 100% volatilization of VOCs to the air stream based
upon VOC concentrations found in Table 13905-A of this specification.

b. Liquid phase adsorbers for the removal of VOCs to the effluent limits listed in Table
13905-B.

8. Total weight of the system and individual pieces of equipment exceeding 50 pounds.

9. Spare parts lists.

10. All submittals shall be sealed, signed and dated by a Registered Professional Engineer.

B. Each submittal shall be completed and in sufficient detail for ready determination of compliance
with the bid specifications. Prior to submittal, all items shall be checked and approved by the
Contractor's engineer and each respective submittal form shall be stamped, initialed, and dated
certifying that the accompanying submittal complies with the Contract Documents.

1.06 DELIVERY, STORAGE AND HANDLING

A. The package treatment system shall be delivered to the site as a complete system requiring only
electrical connections and piping interconnections between system components to be performed
by the Contractor for the system to operate.

B. The equipment components shall be shipped with suitable in-transit protection and shall be
outfitted with lifting lugs, cleats or other suitable means for unloading and erecting. Nozzles or
other fittings shall not be used for lifting equipment.

C. Finished surfaces shall be properly protected so that no damage or deterioration shall occur prior
to erection. Finished surfaces of flanges shall be protected by wooden blind flanges. Hex-head
plugs shall be placed on all threaded female connections.

D. After hydrostatic or other factory tests, all entrapped water shall be drained and care taken to
prevent the entrance of water or dirt during shipment, storage and handling.

1.07 CONTRACTOR'S REPRESENTATIVE DUTIES AT STARTUP, AND OPERATION AND
MAINTENANCE (O&M) INSTRUCTIONS

A. Complete sets of startup and Operation and Maintenance (O&M) manuals, as specified in
Section 01730 of these specifications shall be furnished by the Contractor.

B. The Contractor shall perform factory testing, field testing and on-site performance testing as
specified in Paragraphs 3.03 and 3.04, respectively, of this Section.
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C. A Contractor's factory representative, who has complete knowledge of proper startup, installation
and operation and maintenance of the system shall be present on site during these events for a
minimum of six days exclusive of travel.

1.08 SPARE PARTS AND TOOLS

A. All special tools and the Contractor's standard set of spare parts required for one year of normal
operation and maintenance of respective items of equipment shall be furnished by the Contractor.
This includes special tools, instruments, and accessories required for proper adjustment,
maintenance, overhaul, and operation.

B. The Contractor shall provide a recommended list of spare parts for each piece of moving
equipment and the system, with up-to-date costs per item.

C. All spare parts to be supplied shall be carefully packed in cartons. Complete ordering
information including Contractor's name and address, part ordering information including part
number and name, and the equipment name and number for which the part is to be used shall be
listed on the required spare parts. Parts which are buy-out items for the Contractor, such as
bearings, packings, pumps, blowers, air stripper and V-belts shall be listed by the original
manufacturer's name and model number.

1.09 REFERENCE STANDARDS

A. Contractor shall comply with the most recent version of the following standards for all work
specified herein.

1. American Society of Mechanical Engineers (ASME)

2. National Electric Code (NEC)

3. Underwriter's Laboratories (UL)

4. American Society of Testing Materials (ASTM)

5. NSPA (Applicable Standards)

1.10 REGULATIONS AND CODES

A. Comply with all the laws, ordinances, codes, rules and regulations of the local, state and federal
authorities having jurisdiction over any of the work specified herein.

B. Comply with all local building and fire codes for Rockford, Illinois.

1.11 WARRANTY

A. The Contractor shall provide an one-year warranty on all equipment and installation
workmanship. The warranty period shall begin upon substantial completion of construction (not
date of purchase) at no additional cost to Illinois EPA. During this warranty period, Contractor
shall repair or replace any malfunctioning equipment immediately. Substantial completion shall
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be defined as the date the system has been installed, started up, and successfully meeting the
performance criteria at the site.

PART 2 PRODUCTS

2.01 PACKAGE TREATMENT SYSTEM

A. General

1. The package treatment system shall be sized to treat leachate extracted at a continuous flow
rate of 20 gpm from the leachate extraction wells at the site. Each component shall be
capable of operating continuously 24 hours per day.

2. The system shall be capable of treating water having the design influent concentrations
specified in Table 13905-A, to meet or exceed the design effluent concentrations specified
in Table 13905-B. Tables 13905-A and 13905-B are presented at the end of this Section.

3. The basic components of the system are shown on the attached Process Flow Schematic
(M-3). The Process Flow Schematic shows the minimum process operations and
equipment, instrumentation and controls, valves, fittings, and piping to be furnished by the
Contractor. All required equipment and incidentals, including electrical, instrumentation
and controls shall be furnished, whether specified herein or not, to produce a fully
operational system.

4. Additional process equipment, as required by the Contractor, shall be provided to produce
the required effluent discharges (liquid and vapor) and to comply with the specifications
herein.

B. Oil/Water Separator

1. The Contractor shall provide an oil/water separator to remove free product from the
collected water.

2. The oil/water separator shall be API certified and be sized to handle a flow rate of 20 gpm.

3. All internal materials of construction shall be of corrosion resistant metal. The oil/water
separator shall be enclosed and vented; the vent shall be piped to the off-gas treatment
system.

4. The oil/water separator shall be provided with removable cross-fluted or cross-corrugated
coalescing media packs constructed of FRP.

5. The oil/water separator shall be furnished complete with influent chamber, separation
chamber with coalescing media, sediment collection chamber with valved sediment drain,
skimmer, and product reservoir with gravity drain into a product storage tank.

C. Air Stripping System

1. The Contractor shall provide an air stripping system to reduce volatile organic compounds
to the design effluent concentrations presented in Table 13905-B of this specification.
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2. The air stripping system shall be sized to provide sufficient liquid distribution and
air-to-water mass transfer area to remove the VOCs from the water over the entire range of
ambient air temperatures and leachate contaminant concentrations.

3. The air stripping unit shall be either a low profile air stripper or a packed tower air stripper
capable of reducing concentrations of VOCs in the water from the influent levels listed in
Table 13905-A to the effluent criteria listed in Table 13905-B.

4. The air stripper units shall be sized to handle 20 gpm system flow rate to treat and contain
extracted leachate.

5. Solvent laden air vapors discharged from the stripper shall be piped to the off-gas treatment
system.

6. All air stripper support anchor bolts shall be furnished to adequately support and attach the
unit to the floor of the building.

D. Cartridge Filtration System

1. The Contractor shall provide an in-line pressurized dual cartridge filtration system to
remove particulates from the air stripping system effluent water prior to discharge.

2. The cartridge filtration system shall be two complete cartridge filters with filter vessel
housing, filter cartridges, vessel internals, seals and incidentals required for a complete and
operational cartridge filter system.

3. Each cartridge filter shall be sized to treat 100 percent of the design flow (that is, full
redundancy) and the two cartridge filters shall be installed (piped) in parallel to allow for
alternating operation of each cartridge filter separately.

4. The filter elements shall be spiral wound, polypropylene filter elements, having a nominal
rating of 5 microns or less.

5. Pressure gauges shall be provided on the inlet and outlet of each cartridge filter housing for
the purpose of measuring filter back pressure and pressure drop across the cartridge filter.

6. Pressure gauges, manual shutoff valves, spring loaded swing check valves (if required), and
flow control valves (if required) shall be provided at the inlet and outlet of each filter
housing.

E. Off-gas Treatment System - Vapor Phase Carbon Adsorption System

1. The Contractor shall provide an air blower for the air stripping system and the vapor phase
carbon adsorption system.

2. The blower shall be capable of delivering the required volume and pressure of air, at the
static pressure required to overcome maximum pressure drop across the operating air
stripper and across the vapor treatment system.
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3. The air blower shall be heavy duty centrifugal type, with statically balanced impellers,
permanently lubricated motor bearings and neoprene vibration isolators at metal contacts.

4. Provide sound dampening insulation around the blower and motor to comply with OSHA
noise requirements.

5. The Contractor shall provide a duct heater to reduce the relative humidity (i.e., raise the
temperature) of the solvent laden air discharged from the air stripper unit prior to the vapor
phase carbon adsorption system. The duct heater shall be complete with all associated duct
work, regulators, adjustable thermostat, temperature indicators, and control panels.

6. The duct heater shall be a factory-assembled, package unit with an integrally mounted
control unit. It shall be a single, self-contained unit complete with all duct work, piping and
electrical connections. The duct heater shall be sized to maintain the required exit
temperature of the solvent laden air prior to the vapor phase carbon adsorption system. The
solvent laden air exiting the duct heater shall have a relative humidity of 50% or less. The
solvent laden air shall be heated by an electric resistance heater.

7. The duct heater shall be provided with a condensation drain and drain line. The
condensation drain line shall be piped to the equalization tank or to a location determined by
the Contractor and approved by the Illinois EPA.

8. Suitable temperature controllers shall be supplied to maintain outlet temperature conditions
within the range specified by the manufacturer. The Contractor shall also provide
temperature gauges at the inlet and outlet connections of the duct heater.

9. All electrical equipment and materials shall be U.L. listed and shall conform to the
requirements of Division 16. The system shall be designed to operate on 480 volt, 60 hertz,
3 phase power supply. All 120 volt circuits for controls and auxiliary equipment shall be
individually fused and shall be supplied from a power distribution type terminal block.

10. All control devices shall be factory installed, mounted, wired, and tested. All external
interconnecting conduit and wire between starter, control panel, motors and controls shall
be provided by the duct heater manufacturer.

11. The Contractor shall provide a vapor phase granular activated carbon (GAC) adsorption
system to remove VOCs from the solvent laden air discharged from the air stripping system
and duct heater. The vapor phase adsorption system shall be provided complete with
vessels, internals, ductwork, valves, fittings and activated carbon media.

12. The vapor phase adsorption system shall consist of two identical vessels arranged in series.
The ductwork on the vessels shall be configured to allow alternating lead/lag operation of
the vessels. The Contractor shall use flexible reinforced ductwork to facilitate
reconfiguration of the lead/lag sequence of the vapor phase adsorbers.

13. The Contractor shall select vapor phase GAC adsorbers which are adequately sized to
require change out of carbon no sooner than once every two weeks per unit, based on both
100% volatilization of the influent VOCs found in Table 13905-A and the solvent laden air
flowrate from the Contractor's air stripping system design.

Area 4RD Section 13905 - Package Leachate Treatment System -
SE Rockford Superfund Site, FLS-1302 Performance Specification

Page 8 of 16



P:\1681IEPA\SE_Rockford\Remedial Design\Area 4\Design\90%\Div 13\13905.doc
September 13, 2004

14. The Contractor shall supply a third vapor phase carbon adsorption vessel as a spare unit to
be used to replace a spent carbon adsorber.

15. The vessel and all internal materials of construction shall be corrosion-resistant.

16. The vapor phase adsorption system shall be provided with pressure gauges, temperature
gauges, temperature elements, and manual shutoff valves, as required and as shown on the
Drawings, at the inlet and/or outlet of each vapor phase adsorber.

17. Each vapor phase adsorber shall be provided with air distribution piping, an access manway,
access panels for changing carbon, and air pressure relief valve.

18. The effluent discharge stack shall be equipped with either a rain hood or candy cane
discharge. An insect screen shall also be provided.

19. The initial charge of granular activated carbon (GAC) media shall be provided for each of
the three vapor phase adsorbers. The Contractor shall also provide 25 percent excess
carbon media in original manufacturer's containers.

20. The Contractor shall furnish the name of a reputable carbon regeneration contractor who
provides GAC change out and regeneration or disposal of spent GAC.

F. Liquid Phase Carbon Adsorption Units

1. The Contractor shall provide a liquid phase activated carbon adsorption system to remove
VOCs from the water following the air stripping system and cartridge filtration. The liquid
phase adsorption system shall be provided complete with vessels, internals, piping, valves,
fittings, and carbon media.

2. The liquid phase adsorption system shall consist of two identical carbon steel pressure
vessels arranged in series. The piping shall be configured to allow alternating lead/lag
operation of the vessels. The Manufacturer may use flexible connections with dry "quick
disconnect" valves to facilitate reconfiguration of the lead/lag sequence of carbon adsorbers.

3. The Contractor shall supply a third liquid phase carbon adsorption vessel as a spare unit to
be used to replace a spent carbon adsorber.

4. Each liquid phase adsorber shall be provided with media retaining underdrains, an access
manway (if required), separate connections for changing carbon, siphon break valve, and
pressure relief valve, and a connection to drain the carbon vessel.

5. The initial charge of carbon media shall be provided for each of the three liquid phase
adsorbers. The Contractor shall also provide 25 percent excess carbon media in original
manufacturer's containers.

6. The Contractor shall furnish the name of a reputable carbon regeneration contractor who
provides carbon change out and disposal of spent carbon.
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G. Centrifugal Pumps

1. Centrifugal pumps shall be provided as required for fluid transfer within the water treatment
system as shown on the Drawings.

2. Centrifugal pumps shall be horizontal, single stage, end suction, top discharge centrifugal
pumps coupled to an electric motor by means of a spacer type coupling with coupling guard.

3. Pumps shall be mounted on a rigid baseplate or on structural steel beams extending under
the pump and driving motor. Pumps shall have a mechanical seal or equal.

4. Pump materials of construction shall be compatible with the pumped fluid and be
corrosion-resistant. Pumps shall be capable of pumping the required flow rate at the
required head conditions.

5. Contractor shall furnish a spare pump and motor for each different pump installation in the
package treatment system. If the Contractor provides identical pumps and motors at two or
more different locations with the treatment system, only one spare pump and motor need be
furnished.

H. System Piping, Valves and Fittings

1. Furnish all piping, valves, hoses and fittings for a complete operational leachate treatment
system. All system piping shall be installed in place with all supports and tie-downs for a
complete package.

2. Interconnections shall be supplied and installed complete with all valves, connections,
supports and anchorages.

3. Sampling ports, manual shutoff valves, unions (or similar connections), and drains (with
valves and quick connections for hose) shall be provided for all process units.

4. Pressure gauges, manual shutoff valves, spring loaded swing check valves, and flow control
valves (if required) shall be provided at the outlet of each pump.

5. Each process tank furnished by the Contractor shall be provided with a valved drain.

6. Provide isolation valves for each individual unit or skid-mounted system.

7. All other piping, valves and fittings shall be glued, threaded, or flanged Schedule 80 PVC
for liquid carrying lines. Manual valves on lines 3-in and smaller shall be PVC ball valves.
Manual valves on lines greater than 3-in shall be PVC butterfly valves. Provide PVC
unions on both sides of all valves and instruments to allow for ease in replacement without
having to cut the pipe.

8. External pipe connections to the system shall be:

a. Inlet connections shall be five 1-inch (nominal diameter) flanged connections at the
raw leachate inlet manifold.
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b. Outlet connection shall be one 3-inch (nominal diameter) flanged connection at the
treated leachate effluent connection.

I. System Controls and Instrumentation

1. The Contractor shall provide a complete and fully automated control system to manually or
automatically operate the control system as specified herein. All manufacturers
recommended safety devices shall be furnished to protect operators. All control devices,
unless specified otherwise, shall be mounted in a single central control panel. Minimum
system instrumentation shall be provided as shown on the Drawings and Table 13300 and
as specified in Sections 13300 and 13301 of this specification.

2. The control system shall monitor the operation of the system, shall provide proper alarms
for automated shutdown of the system when preset alarm conditions are exceeded and shall
notify the appropriate personnel of emergency conditions via an automatic telephone dialer.

J. Electrical Power Distribution Equipment

1. The package treatment system building shall have all Electrical systems furnished complete
under this Contract, including all power distribution and control conduit and wiring,
building systems conduit and wiring, lighting, small power, grounding etc. A service
entrance rated main circuit breaker shall be provided under this Contract. The entire
electrical system shall be complete in all aspects.

2. All electrical work and equipment shall conform to the National Electrical Code (NEC) and
any other local or state codes, including motors, wiring, and control panels. The system
components shall be listed by either Underwriter's Laboratory (UL) or Factory Mutual (FM)
agency.

3. The equipment shall be coordinated to ensure that proper interrupting capacity has been
provided.

K. Control Panel Construction

1. The central control panel shall consist of a main circuit breaker, a motor circuit protector
and magnetic starter for each motor, and a 120-volt control power transformer (fused on
primary and secondary). All control components shall be mounted in one common
enclosure. Control switches shall provide means to operate each motor manually or
automatically.

2. The electrical control equipment shall be mounted within a NEMA type 4X enclosure
(unless otherwise specified elsewhere in these specifications), constructed of not less than
14 gauge 316 stainless steel. Latches shall be quarter turn quick release type. The
enclosure shall be equipped with a door and shall incorporate a removable back panel on
which control components shall be mounted. Back panel shall be secured to enclosure with
collar studs. Door shall be interlocked with main circuit breakers.

3. All motor branch circuit breakers, motor starters and control relays shall be of highest
industrial quality, securely fastened to the removable back panels with screws and lock
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washers. Back panels shall be tapped to accept all mounting screws. Self-tapping screws
shall not be used to mount any component.

4. A thermal-magnetic air circuit breaker, Type FH as manufactured by Square D Company, or
equal, shall be furnished for the main breaker. All circuit breakers shall be sealed by the
manufacturer after calibration to prevent tampering. Each circuit breaker shall be
adequately sized to meet the equipment operating conditions.

5. A mechanical disconnect mechanism shall be installed on each circuit breaker to provide a
means of disconnecting power to the motors.

6. An open frame, across-the-line, NEMA-rated magnetic motor/starter, Class 8536 as
manufactured by Square D Company, or equal, shall be furnished for each motor. All
motor starters shall be provided with motor circuit protectors and equipped to provide
under-voltage release and overload protection on all three phases. Motor starter contacts
shall be easily replaceable without removing the motor starter from its mounted position.
Overload reset push-buttons shall be located on the exterior of the control compartment
door.

7. Auxiliary contacts shall be provided for remote run indication and indication of each status
and alarm condition. Additional controls shall be provided as specified herein and as shown
on the Drawings.

8. All operating control and instruments shall be securely mounted on the exterior control
panel door. All controls and instruments shall be clearly labeled to indicate function. All
exterior mounted equipment shall be NEMA 4X.

9. Mode selector switches shall be Hand-Off-Auto type to permit override of automatic control
and manual actuation of shutdown. Switches shall be NEMA 4X as manufactured by
Allen-Bradley, or equal, providing three (3) switch positions, each of which shall be clearly
labeled according to function.

10. Indicator lamps shall be LED full voltage type and mounted in NEMA 4X (800H) modules,
as manufactured by Allen-Bradley. Lamp modules shall be equipped to operate at 120 volt
input. Lamps shall be easily replaceable from the front of the control compartment door
without removing lamp module from its mounted position.

11. The control panel shall operate on a power supply of 480 volts, 3-phase, 4 wire, 60 Hz.

12. The control diagrams and overload tables shall be laminated to the inside of the door.

13. Print storage pockets shall be provided on the inside of each panel. Pockets shall be of
sufficient size as required to hold all prints necessary to service the equipment. A set of
reduced drawings shall be provided for each panel, fixed to fit in the storage pockets.

14. All exterior mounted equipment shall be rated NEMA 4X. NEMA 4X stainless steel
viewing windows will be permitted where such equipment is not available with a NEMA
4X rating.

15. The control panel shall be provided with lightning and surge protection.
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16. All control panel wiring shall be numbered at both ends with type written heat shrinkable
wire markers.

17. Wiring shall be stranded copper, minimum size #14 AWG (except for shielded
instrumentation cable), with 600 volt, 90 degree C, flame retardant, Type MTW
thermoplastic insulation.

18. The control panel shall be provided with nameplates identifying each component, selector
switches, pilot lights, etc. Nameplates shall be permanently affixed using an epoxy process
(inner door nameplates shall be fastened with stainless steel screws). Nameplates shall be
laminated plastic, engraved white letters on a black background.

19. All control panels shall be provided with a master nameplate located on the exterior door.

20. Where applicable, provide a nameplate which reads as follows "CAUTION - THIS PANEL
CONTAINS A VOLTAGE FROM AN EXTERNAL SOURCE." Letters shall be black on
a high visibility yellow background.

21. All control relays shall be provided with LED indicators to show relay status.

22. The completed control panel assembly shall be U.L. certified.

L. Control and Instrumentation Wiring System

1. All field devices including but not limited to transmitters, control panels, analyzers and
motor starter status and control shall be terminated in separate control (digital) and
instrument (analog) terminal cabinets.

2. The terminal cabinets are to be located in the building enclosure. The signals terminated at
these panels will then proceed through large multi-conductor cables (37 conductor #14 or
12 pair #16 shielded) to the central terminal cabinet. The signals will then continue on to
the central control panel. Spare conductors and terminals (25% minimum) shall be
provided for future signals.

M. Electric Motors

1. Unless otherwise noted, all motors 1/2 horsepower and larger shall be rated 480 volt,
3-phase, 60 Hertz A.C. and motors below 1/2 horsepower shall be rated 120 volt, 1-phase,
60 Hertz A.C.

2. Motors 3 horsepower and larger shall have automatic, temperature controlled condensate
prevention heaters.

3. All motors shall be of the premium efficiency, high power factor and severe duty type.

4. Unless otherwise specified, motors shall be totally enclosed fan-cooled construction with a
1.15 service factor at full load Class B Temperature-Rise.
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5. Motors shall have a Class F nonhygroscopic insulation system but shall be limited to Class
B Temperature-Rise.

6. All motors shall have a final coating of chemical resistant corrosion and fungus protective
epoxy fortified enamel finish sprayed over red primer over all interior and exterior surfaces.
Stator bore and rotor of all motors shall be epoxy coated.

7. All fittings, bolts, nuts, and screws shall be plated to resist corrosion. Bolts and nuts shall
have hex heads.

8. Conduit boxes shall be gasketed. Lead wires between motor frame and conduit box shall be
gasketed.

N. Spare Parts

1. Contractor shall provide equipment suppliers' recommended spare parts plus one-year
supply of lubricants for the equipment provided under this specification. Provide 25
percent excess media and packing materials (if used) for all applications.

O. Surface Preparation and Coatings

1. All surface preparation and coating shall take place at fabrication with only field touch-up
required. Preparation and coatings shall be the manufacturer's standard finish for the
installation and service described.

PARTS EXECUTION

3.01 SHIPPING

A. Shipping and transportation costs for the equipment to the job site, and offloading of the
equipment shall be provided by the Contractor.

B. The Contractor shall comply with the general requirements for delivery, storage and handling
described in Section 01600 of these Specifications.

C. Exact delivery date and time must be confirmed by telephone, and in writing to the Illinois EPA
and Engineer at least two working days prior to delivery.

3.02 INSTALLATION

A. The Contractor shall provide a complete package system with internal connections and wiring,
and shall supervise the electrical connection to the power source and connection of influent and
effluent piping by the Contractor.

B. All component equipment shall be furnished prepiped and prewired ready for hookup. The
installation of the system equipment shall be in strict accordance with the Contractor's or
vendor's technical data and printed instructions. Anchor bolts and supporting incidentals shall be
provided as required for proper installation of each component inside the building.
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C. Fans shall be installed in accordance with the instructions of the manufacturer. Contractor shall
apply lubricating fluids and greases according to manufacturer's recommendations. Contractor
shall be responsible for all start-up checks and adjustments and shall perform them in accordance
with all manufacturer's requirements.

D. Install electric unit heaters in accordance with manufacturer's recommendations. Heaters shall be
attached to the structure with stainless steel fasteners at a minimum height of 8 feet above the
finished floor.

3.03 FACTORY TESTING

A. Prior to shipping from the factory, the Contractor shall test the system at the factory and certify
that the system has been designed to conform with these specifications. All piping and pressure
vessels shall be hydrostatically tested at 150% of their maximum operating pressure for a
minimum of one hour. Repair all leaks and retest as necessary to the satisfaction of the Illinois
EPA.

B. Testing shall be of sufficient complexity and duration to fully demonstrate the operability of all
equipment and systems with respect to functionality, rate and capacity over the specified
operating ranges of the equipment provided. The factory test shall include operating the system
at maximum design flow rates (air and water) using potable city water provided by the
Contractor.

3.04 FIELD TESTING AND ON SITE PERFORMANCE TESTING

A. The Contractor shall comply with the general requirements for equipment testing and leachate
treatment system startup as described in Section 01665 of these Specifications.

B. Field testing (and if required, correction of deficiencies) shall be performed to prove the proper
operation of all the system equipment, controls and sequence functions, as required. Field
testing shall be designated by the Contractor and acceptable to the Illinois EPA and Engineer.
Field testing to correct deficiencies shall be at the Contractor's expense.

C. The Contractor shall provide potable water for hydraulic testing. This water shall be tested and if
below effluent discharge criteria will be disposed of with the treated leachate.

D. Electrical power usage and chemicals for field testing and on-site performance testing will be
furnished and paid for by the Illinois EPA. All other materials, labor and supplies used during
the time prior to acceptance shall be supplied by, and at the expense of the Contractor.

E. The Contractor shall demonstrate 48 continuous hours of successful system operation with the
influent leachate at the site for the on-site performance testing. During the on-site performance
testing, the Contractor shall demonstrate in the presence of the Illinois EPA and Engineer that the
system will meet the performance criteria specified in Table 13905-B of this specification.

END OF SECTION
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Table 13905-A

1,1,1-TCA
1,1,2-TCA
1,1-DCE

Carbon Tet
PCE
TCE

Leachate Inlet
Concentrations

OlB/0
5,000

16
12
5
6

29

Table 13905-B

1,1,1-TCA
1,1,2-TCA
1,1-DCE

Carbon Tet
PCE
TCE

Leachate Effluent
Concentrations

(MB/1)
390
12

0.95
280
2.8
25
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SECTION 15400

PLUMBING

PARTI GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials, equipment, services and incidentals required and install and test a
complete plumbing system as specified and shown.

1.02 RELATED WORK

A. The following work related to, but not covered under the plumbing work will be done under
other related Sections.

1. All piping systems in the building other than the plumbing work specified in the Plumbing
Sections.

2. Yard piping for sanitary and natural gas beyond 5-ft-O-in outside the building unless
otherwise indicated.

3. Source for potable and protected water shall terminate as hereinafter specified.

4. Valve tags installed on Plumbing items under this Section.

5. Excavating and backfilling is included under Division 2.

6. Sump pit frames and covers not specified under the plumbing work will be included under
Division 5.

7. Manholes, catch basins, and buried pipe encasement are included under Division 2.

8. Concrete is included under Division 3.

9. Electrical work is included under Division 16.

1.03 SUBMITTALS

A. Submit, in accordance with Section 01300, shop drawings and product data to establish
compliance with this Section.

B. Submit Operation and Maintenance manuals in accordance with Section 01730.

1.04 REFERENCE STANDARDS

A. American Society for Testing and Materials (ASTM)

B. American National Standards Institute (ANSI)
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C. American Water Works Association (AWWA)

D. National Fire Protection Association (NFPA)

E. National Electrical Manufacturers Association (NEMA)

F. Plumbing and Drainage Institute (PDI)

G. Cast Iron Soil Pipe Institute (CISP)

H. Underwriters Laboratories (UL)

I. Factory Mutual (FM)

J. American Society of Plumbing Engineers Data Book (May be used as a design guide.)

K. Where reference is made to one of the above standards, the revision in effect at the time of bid
opening shall apply.

1.05 QUALITY ASSURANCE

A. The Contractor shall be fully responsible for the proper execution and performance of the work
described herein. It shall be their responsibility to inspect all installation conditions and bring to
the attention of the Illinois EPA any conditions which may affect their work adversely. They
shall report to the Illinois EPA, prior to commencing any portion of this work, any conditions
unsuitable for the installation of their portion of the work.

B. Mention herein or indication on the Drawings of equipment, materials, operation or methods
shall require that each item mentioned or indicated be provided to make a complete system of
plumbing ready for continuous operation.

C. Instruct such persons as designated by the Illinois EPA in the care and use of all plumbing
equipment and piping systems installed.

D. Comply with all the laws, ordinances, codes, rules and regulations of the State, local or other
authorities having jurisdiction over any of the work specified herein.

E. Obtain all required permits and pay all legal fees for the same and in general take complete
charge and responsibility for all legal requirements pertaining to this Section of the work.

1.06 SERVICE AND UTILITY CONNECTIONS

A. Sanitary

1. The sanitary waste and drainage systems shall terminate at the sump pits or at points
5-ft-O-in outside the building or as otherwise shown on the Drawings.
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B. Water Service

1. The source of water for potable and protected use in the building will be brought to the
building under another Division of the work and left as a flanged connection 8-in to 12-in
inside the foundation wall or above the finish floor, except where noted otherwise.

2. The water meter, backflow preventer shall be furnished and installed complete with all
components as shown on Water Piping Diagrams. The water connections shall be made to
these units as shown and from these points furnish and install all water to the building,
equipment, fixtures and apparatus, as shown on the Drawings.

3. Make the final connection to the meter and regulator outlet and extend each service into the
building. From each point, extend the service and make all final valved connections to each
demand as shown on the Drawings.

1.07 DELIVERY, STORAGE AND HANDLING

A. Delivery schedule of all equipment shall be coordinated with the Contractor. Equipment ready
for shipment prior to the agreed on shipping date shall be stored without cost to the Illinois EPA
by the manufacturer.

B. All materials shall be suitably packed for shipment and long term storage. Each package shall be
labeled to indicate the project and the contents of each package. Where applicable, equipment
numbers shall be marked on the container.

C. All materials shall be stored in a covered dry location off of the ground. When required to
protect the materials they shall be stored in a temperature-controlled location.

1.08 SUPPORTS

A. All components shall be provided with lugs, brackets or field supplied devices to allow the
components to be firmly attached to the structure. The lugs, brackets or field supplied devices
shall be sized to withstand the seismic loads for the area and type of application.

B. Supports and hangers, and pipe hangers. All bolts shall be stainless steel regardless of the
specified support material.

PART 2 PRODUCTS

2.01 PIPING SYSTEM MATERIALS

A. Sanitary Systems

1. Waste and Vent Piping: Pipe - Polyvinyl plastic DWV pipe, PVC socket type drain waste
and vent pipe pattern fittings and solvent cemented joints.

B. Water Systems (Potable and Protected)

1. Piping shall be Type "L" copper with cast bronze or wrought copper, solder type fittings for
above grade and Type "K." for where buried or shall be flanged end, ductile iron. Solder
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Alloy 95TA (95 percent Tin, 5 percent Antimony), ASTM B32. No solder containing lead
shall be utilized on the project.

2. All copper piping 2-1/2-in and larger and all buried copper piping shall be Type S-2 brazed.
Brazing filler metal classified as BCu4 or BCu5, with minimum melting point of 1300
degrees F. Use wrought fittings for brazing.

3. Piping larger than 4-in shall be flanged end, ductile iron or Type L copper tubing utilizing a
grooved joint system as provided by the Victaulic Co. or equal.

4. Water Piping as manufactured by American Brass, Nibco, or others, and which meet these •
specifications, will be accepted.

C. Natural Gas Systems

1. Gas Piping: Pipe - Schedule 40 seamless black steel, ASTM A106. Fittings - 300 Ib. black
malleable iron threaded fittings, ANSI B16.3, Crane, ITT Grinnell, Stockham or equal, and
which meet these specifications, will be accepted. Threaded fittings shall be 300 Ib. black
malleable iron, ANSI B16.3, Crane, ITT Grinnell, Stockham, or equal, and which meet
these specifications. Steel socket welding pipe shall be Schedule 40, class 3000, ANSI
Specification B16.11. Socket weld fittings shall be as manufactured by Allied Tube, Crane,
Naylor, Tube Turns or equal, and which meet these specifications, will be accepted. Unions
- 300 Ib. Ductile iron, screwed ends, ground joint iron to brass seat, conforming to
specification of ASTM A445 and ANSI B2.1. Unions shall be as manufactured by Crane,
ITT Grinnell, or equal, and which meet these specifications, will be accepted.

2. Gas piping as manufactured by Armco, Babcock & Wilcox or others, and which meet these
specifications, will be accepted.

D. Shock Absorber, SA-1

1. Provide Shock Absorber to match water supply line as indicated on drawings.

2. Shock absorber shall be constructed of stainless steel shell, non-reactive gas cushion,
and corrosion resistant bellow. Josam 75002 or equal.

E. Valves - General

1. Provide shutoff on each branch and each service connection of all potable and protected hot
and cold water service connections and where indicated.

2. Install drawoff valves on the house side of main control valves, at the bottom of all risers, at
all low points and where shown on the Drawings. Drawoffs shall consist of a hose end
valve as hereinafter specified.

3. Valves, in general, shall be of the same manufacture throughout unless noted otherwise. All
valves, except as noted otherwise, shall be rated for 125 pound steam working pressure and
have round iron handwheels.
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4. Valves as manufactured by Apollo (Conbraco), Crane, or others, and which meet these
specifications, will be accepted.

5. Insulating unions as manufactured by Supply Company, Epco, or others, and which meet
these specifications, will be accepted.

F. Water Valves

1. Shut off valves: Balls type of two piece design, chromium plated ball, reinforced Teflon
seats and stuffing box rings, blow out proof stem design. Valves shall be 600 psi, WOG,
cold non-shock rated and be suitable for hot and cold domestic water.

2. Water Meter: Meter shall be the type required by the local water company and subject to
their approval. Provide full line size valves on each side of the meter.

G. Floor Drains (FD)

1. General: Floor drain in the "Leachate Treatment" room.

2. Floor drains shall be fitted with a deep seal cast iron trap to suit drain outlet.

3. Floor drains shall have cast iron drainage flange, seepage control, clamping collar and
inside caulk outlet unless noted to be IPS outlet.

a. Schedule of Floor Drain

Floor Drain Schedule

FD-1 Josam 30000-A
with }A" primer tap, satin finish,
bronze top

b. Floor drains as manufactured by Josam or approved equal.

H. Cleanouts

1. Schedule of cleanouts

Type Cat. No. Remarks

CO-1 Josam 56040 with satin finish bronze top,
taper thread bronze plug

I. Sleeves

1. Sleeve all piping through walls and partitions. Wall sleeves shall finish flush with the finish
line.

2. Provide Schedule 40 galvanized steel for all floor, wall and roof penetrations. Hot-dip
galvanize after fabrication.
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3. Seal space between pipe and sleeve with fiberglass and silicone sealant for insulated piping.

J. Hangers, Supports and Anchors

1. Single horizontal pipes use malleable cadmium plated adjustable swivel ring hanger equal
to Grinnell Figure 104 or equal. For copper lines use plastic coated steel band type with
malleable iron adjusting nut with copper finish, Grinnell Figure CT-99C or equal.

2. Hanger rods shall be 3/8-inch size, cadmium plated carbon steel with UNC-20 coarse screw
threads. Continuous cadmium plated rod may be used.

3. Vertical pipes use carbon steel riser clamps Grinnell Figure 261 or equal. For copper pipe,
use carbon steel riser clamp with copper finish and plastic coating, Grinnell Figure CT-
121C. Vertical pipes along walls use channel frame strut type with strut pipe clamps, PHD
Figures 757 Struts and Figure 740 or 741 clamps. Struts and clamps shall be hot-dipped
galvanized for ferrous piping and have electric plated copper finish for copper piping.

4. Pipe hangers, rods, supports as manufactured by Grinnell, PHD, or others, and which meet
these specifications, will be accepted.

K. Insulation

1. Flexible molded foamed closed cell elastomeric plastic or rubber of nominal 5-6 Ib/cu.ft.
density, thermal conductivity not to exceed 0.27 BTU/hr. per sq. foot per degree fahr. per
inch thickness at mean temperature of 75 degrees F. Suitable for service at temperatures
between -40 degrees F and +220 degrees F and with a water vapor permeability rating no
greater than 0.10 perms and flame spread and smoke rating no greater than 25 and 270,
respectively.

2. Saddles. Sheet metal saddles shall be provided at each hanger point outside of insulation of
all pipe supported as described above. Sheet metal saddles shall cover bottom one-half of
pipe insulation and shall be fabricated from galvanized steel sheet which shall be rolled to
conform to the radius of the outside of the insulation and centered at the hanger point. Wire
in place to prevent creep along piping. Saddles shall be a minimum of 12 inches long and
shall be fabricated from 20 gauge galvanized steel sheet stock.

3. Pipe insulation as manufactured by Armstrong FR/Armalex or others, and which meet these
specifications, will be accepted. Minimum thickness shall be 1 inch.

L. Plumbing Vent Roof Jackets

1. Vents from sanitary waste system shall be extended at least 12 inches above the roof
encased in adaptable 12-inch high galvanized iron, frostproof jackets, having an airspace of
at least 1-inch between the outsides surface of the pipe and the inside surface of the frost
jacket. The top of the frost jacket shall permit the insertion of a testing plug.
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2.02 PLUMBING FIXTURES AND TRIM

A. General

1. Refer to Architectural or Structural details of partitions and floor finish before placing order
for brackets and supports for fixtures.

2. Height of rim of all fixtures from finish floor shall be as shown on the Architectural or
Structural details. Chair carrier standards shall be of sufficient length to meet these
requirements and handicapped fixture requirements.

B. Service Sink, SK-1

1. 25-in by 19-1/2-in roll rim stainless steel service sink with 12-in back, Elkay ESSW-2520-
C, or equal.

2. 3-in acid resisting cast iron adjustable P trap standard with metal strainer. Gaskets and
rough brass cleanout plug. Elkay LK173, or equal.

3. Polished chrome supply fitting, threaded spout, pail hook, vacuum breaker, wall brace and
loose key stops in tank. Elkay model LK401B or equal.

C. Hose Bibbs, HB-1

1. Hose Bibb shall be of the size shown on the Drawings with integral backflow preventer.

2. Hose Bibbs shall be a Zum Industries, Inc., Josam Mfg. Co., or a J.R. Smith Co.

D. Electric Water Heater, WH-1

1. Commercial electric 6 gallon glass-lined water heater.

2. 2000 Watts, 120 Volt, 1 Phase, removable immersion type heating element.

3. Provide with replaceable anode rod, thermostat with high temperature cut-off, temperature
and pressure relief valve, vacuum valve, drain valve.

4. Provide Thermal Expansion Tank, Amtrol ST-5 or equal.

5. Unit shall be a Model No. DEL-6 by A.O. Smith Water Products Company or approved
equal.

E. Reduced Pressure Zone Backflow Preventer RPV-1

1. Size as shown on the Drawings. Body of bronze for sizes less than 2-1/2-in and epoxy
coated cast iron for sizes 2-1/2-in and larger.

2. Provide each unit with two companion OS&Y gate [full bore ball] valves equipped with test
connections. Valves shall be of similar material as that of the backflow device body,
including epoxy coating. Units shall have replaceable bronze seats and captured springs.
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3. Provide a complete set of spare parts in a wood crate labeled with list of contents for each
unit.

4. Support unit on galvanized steel floor stanchions with floor flange secured to floor or
galvanized wall angle iron brackets.

5. Provide a full size PVC drain from relief valve out through the exterior wall with check
valve.

6. Backflow preventer as manufactured by Watts, (909) or others, and which meet these
specifications will be accepted.

PARTS EXECUTION

3.01 INSTALLATION

A. All the items according to the applicable manufacturer's recommendations, the details shown on
the Drawings and as specified herein and in other related Sections.

B. The Contractor shall start up each piece of equipment and system and shall make all adjustments
so that the system is placed in proper operating condition.

C. Install plumbing fixtures and accessories in accordance with the applicable requirements of the
Code. Locate as shown on the Drawings.

D. All waste, vent, drains, sink traps, water, with all necessary control valves shall be furnished and
installed under this Section.

3.02 VALVE TAGS

A. The work of this Section shall also include the installation of valve tags furnished by the
Contractor. All valves provided under this Section shall be tagged.

3.03 FIELD TESTING

A. Provide all air and water and connections necessary for testing the piping systems. Remove all
debris resulting from testing. Use water in an efficient and economical manner.

B. Provide all apparatus, supplies and materials required for testing the systems and operating the
testing apparatus.

C. Perform water, smoke, or air tests as required on the various piping systems and hold tight at
pressures stated, without extra pumping or addition of water, for the time periods specified.

D. Perform any additional tests that may be required by local ordinances as directed by the Illinois
EPA or the local Inspection Authority.

E. Make repairs and repeat tests as necessary to make systems tight as required.
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F. Test soil, waste, drain, and vent piping as follows:

1. Test soil, waste, drain, and vent piping by plugging piping where it terminates in the
building or where it leaves the building and filling each system completely with water to the
outlets on the roof after all outlets in section have been plugged or capped. The test section
shall hold tight for at least one hour duration.

2. If it becomes necessary during the construction of the building to test a part of a section for
any reason or to cover permanently any pipe before piping above the part or section has
been completed, apply a water test to such part or section of the piping by maintaining a ten
foot head of water on the highest section of the piping and the test shall hold tight for one
hour.

G Test all interior potable hot, cold and protected water piping to a water pressure of 150 psi to the
lowest level and maintain this pressure without additional pumping for two hours.

H. Test all gas piping with air under pressure as required and recommend by the NFPA Pamphlet
Nos. 54 and 58 Regulations.

3.04 CLEANING

A. At the completion of the work, clean all piping, fixtures, equipment, apparatus and exposed trim
and, where required, polish ready for use.

B. Thoroughly disinfect the entire potable water distribution systems with a solution of not less than
50 parts per million of available chlorine. Allow the disinfecting solution to remain in the
system for a period of 3 hours after which time, open all valves and faucets and flush the system
with clean water until the residual chlorine content is not greater than 0.2 parts per million,
unless otherwise directed.

3.05 PROTECTION

A. Materials, fixtures and equipment shall be properly protected at all times and all pipe openings
shall be temporarily closed so as to prevent obstruction and damage.

END OF SECTION
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SECTION 15500

HVAC

PARTI GENERAL

1.01 SCOPE OF WORK

A. These Sections and Drawings cover(s) the requirements of the HVAC Work to be performed on
and shall not void any of the requirements specified under the Conditions of Contract or General
Requirements.

1. Specification Sections

15400 Plumbing

2. Drawing Number

H-l Ventilation - Plans and Details
H-2 Plumbing - Plans and Details

B. The requirements specified herein shall be modified only if specified otherwise for particular
application in other Divisions.

C. This HVAC specification is incomplete without the information contained on the Schedule at the
end of this Section.

D. Work included under the "Scope of Work" of this HVAC Section includes all labor, material,
equipment, tools and services necessary to furnish, deliver, unload, install, test and place in
satisfactory operation, the equipment, services and systems as called for under the HVAC
Section(s) including any incidental work not shown, or not specified but which can reasonably be
inferred as belonging to the various systems and necessary in good practice to provide complete
and fully operational systems.

E. Design, furnish and install seismic restraints and braces for all ductwork and accessories.

F. The following work descriptions are not intended to in any way limit the above broad statement,
but are intended as a more specific mention of the most important items included therein.

1. Leachate Treatment Building, heating and Ventilation system consists of a ceiling
suspended make up air unit (MAU-1), 60,000 -Btuh heating capacity and 1000 cfm air
delivery. Of the 1,000 cfm supply air 300 cfm is outside air and 700 cfm is return air. The
outside air provides the makeup air requirements for the multistage air stripper diffuser.

G. The functions of the HVAC systems are as follows:

Space Heating
Ventilation
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H. This Section is incomplete without the information contained in the HVAC equipment
schedules. Provide equipment of the type, size, capacity and arrangement as shown on the
Drawings and as scheduled. Equipment shall consist of the particular components listed in the
schedules in addition to those components normally required for the type of unit. The order of
component assembly will be as stated in the schedule. Particular attention must be paid to the
remarks and notes in the schedules and on the Drawings.

I. All ductwork, piping, and equipment shown on the drawings is intended to be approximately
correct to scale, but figured dimensions and detailed drawings of the actual equipment furnished
shall be followed in every case. The Drawings shall be taken in a sense as diagrammatic. Size
of ductwork and piping are shown, but it is not the intent to show every offset or fitting, nor
every hanger or support, or structural difficulty that may be encountered. To carry out the intent
and purpose of the Drawings all necessary parts to make a complete working system ready for
use shall be furnished without extra charge. The Contractor shall be responsible to coordinate
the system installation and routing with the work of all trades.

1.02 RELATED WORK

A. Cutting and patching is included in Division 1 except for items specified herein.

B. Temporary heating, electric power and lighting is included in Division 1.

C. Trenching, excavation and backfill is included in Division 2 except for items specified herein.

D. Concrete work is included in Division 3 except for required HVAC anchor bolts, sleeves and
templates, which shall be furnished under this Section.

E. Structural steel and miscellaneous metal is included in Division 5 except for supplementary steel
required for HVAC hangers, equipment supports, anchors and guides which shall be furnished
under this Section.

F. Electrical field wiring is included in Division 16, except for field wiring for automatic
temperature controls as specified herein or as shown on the HVAC Drawings.

1.03 SUBMITTALS

A. Submit, in accordance with Section 01300, the following drawings and data.

1. Catalog cuts and data sheets for all equipment.

2. Automatic control drawings with composite wiring diagrams, including bills of material and
descriptions of operation for all systems. Panel layouts and name plate lists for all local and
central panels. Data sheets for all control system components.

3. Training manuals for each of the various subjects to be covered in training to include
teaching plans, duration of each class, and maximum size of each class are to be submitted
for review a minimum of three months prior to starting training. The manuals are to be
broken down into the materials required for each of the various courses. The submittal shall
also include supplemental materials that will be used in the class and copies of overheads or
slides if they are not in the preceding material.
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4. Software licensing and user agreements will be submitted for approval with the shop
drawings for the equipment using the software. The submittal shall be a copy of the final
agreement document that is to be signed.

5. Complete damper schedules for damper submittals including the following for each type or
model of damper to be furnished for the project: materials of construction for blades,
frames, bearings, linkages and seals; flow and leakage characteristics; typical operating
torque requirements or characteristics; options to be furnished; general installation and
maintenance instructions. Damper schedules shall include damper type; unit served;
damper service; damper size; duct size; drive linkage location; installation arrangement
(flanged or in duct) and damper operator type.

6. All fans, submit in accordance with sections 01300 and 15500, all data on the fan
schedules. In addition the submittal shall include catalog data, fan data sheets with a
description of the proposed fan, fan size, type, arrangement, materials of construction,
weight, motor horsepower, motor type, power supply, and frame size. Provide catalog data
and selections for vibration isolators, include materials of construction. For belt drive
equipment; provide drive data indicating the sheave sizes, belts size, number and length.
Each submittal shall include pertinent equipment dimensional data, fan performance
(operating data information, and a performance curve showing the fan operating point and
range. Minimum curve size shall be 8-in by 6-in. Faxed copies of curves are not
acceptable. A list of accessories to be furnished shall be included on each submittal.
Copies of operating and maintenance manuals shall be submitted. Significant dimensional
differences between the specified equipment and the proposed equipment shall be noted on
the equipment submittal. The contractor shall provide data to show the dimensionally
different equipment will fit within the space and still provide suitable clearance. Where
corrosion resistance is required, provide conformation of material suitability for the
specified service.

7. For all air handling units, submit, in accordance with Section 01300 and 15500, the
following:

a. Unit data sheets; to include catalog data, a description of the proposed unit, size, type,
arrangement, and materials of construction.

b. For belt drive equipment, provide drive data indicating sheave sizes, belt size, number
and length.

c. Each submittal shall include pertinent equipment dimensional data, heating and
cooling coil operating data. Submit, in accordance with Sections 01300 and 15500, all
data and the unit schedules. The submittal shall include fan data sheets with a
description of the proposed fan, fan size, type, arrangement, materials of construction,
weight, motor horsepower, motor type, power supply, and frame size. Provide catalog
data and selections for vibration isolators, include materials of construction. For belt
drive equipment; provide drive data indicating the sheave sizes, belts size, number and
length. Each submittal shall include pertinent equipment dimensional data, fan
performance (operating data information, and a performance curve showing the fan
operating point and range. Minimum curve size shall be 8-in by 6-in. Faxed copies of
curves are not acceptable. A list of accessories to be furnished shall be included on
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each submittal. Copies of operating and maintenance manuals shall be submitted.
Significant dimensional differences between the specified equipment and the proposed
equipment shall be noted on the equipment submittal. The Contractor shall provide
data to show the dimensionally different equipment will fit within the space and still
provide suitable clearance. Where corrosion resistance is required, provide
conformation of material suitability for the specified service.

d. For heating sections, provide information on type of heating, air entering and leaving
conditions, air pressure drop, heating media entering and leaving conditions and flow
or consumption, and pressure drop. Provide size, type, arrangement, materials of
construction, and operating weight.

e. List of accessories to be furnished shall be included on each submittal.

f. Provide a recommended list of spare parts to be provided.

8. Detailed equipment, and ductwork layout drawings; minimum scale 1/4-in = l-ft-0-in for
interior systems and equipment, dimension clear service spaces for motors and drives, filter,
coils and spacer section access doors, and ductwork access panels and doors. (Site layout
drawings and roof plans showing HVAC equipment and systems may be prepared and
submitted at scales smaller than 1/4-in = l-ft-0-in, subject to Engineer's prior approval.)

9. Standard shop and field installation details for transitions, elbows, takeoffs, discharge
nozzles, turning vanes, access panels and doors, volume control and splitter dampers and
extractors.

10. Ductwork materials, joining methods, reinforcing and material gauges. Where options are
allowed by SMACNA, the proposed option shall be clearly defined. Indicate proposed
materials and methods for ductwork and equipment hangers.

11. Prepare dimensional comparisons between proposed equipment and scheduled equipment
when the proposed equipment is dimensionally larger than that scheduled. Do not propose
dimensionally larger equipment from an alternate manufacturer for installation in confined
areas, or when the installation of alternate equipment will result in reduction of service
access below that recommended by the manufacturer.

12. For units that will be shipped exposed, provide a description of the protective packaging
that will be used during transit.

13. All submittals shall contain a statement that the entire Section 15500 has been read and all
applicable parts have been complied with. The certification statement shall be made by all
of the following that are applicable; the Contractor, sub-contractor and the vendor. The
statement shall be an individual statement for each party involved, and shall be included
with every submittal and resubmittal.

14. Submit air system testing, adjusting and balancing reports for review and approval.

15. Submit to the Engineer as provided in Section 01730, Operating and Maintenance Manuals.
The following information shall be considered a minimum. Where applicable, provide
information required for specific pieces of equipment.
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a. Personnel familiar with the operation and maintenance of the specific information shall
prepare manuals.

b. Equipment shall be identified with the Engineers Equipment Numbers and
Identification as shown in the Schedules and on the Drawings.

c. Provide information in three ring binders. All sheets shall have reinforced punches.
Tabbed dividers shall separate all sections. Drawings will be bound in the manual, or
contained in envelopes bound into the manual.

d. Contents - Each volume shall contain the following minimum contents:

1) Installation including instructions for unpacking, installing, aligning, checking
and testing. Foundation data, allowable piping loads, and electrical design shall
be included.

2) Operating Instructions to provide pre-operational checks, start up and shut down,
and description of all control modes. Include emergency procedures for all fault
conditions and actions to be taken for all alarms. Procedures for long term storage
shall be included.

3) Maintenance shall include preventive, and corrective. Schedules for test of other
functions are to be included. Provide a list of tools required to service the
equipment. Trouble shooting instructions to include a trouble-shooting guide shall
be included.

e. Spare Parts List

1) Shop Drawing Data to include performance curves, data sheets, flow diagrams,
wiring diagrams, and descriptive drawings.

16. Provide a recommended list of spare parts to be provided

17. In general, corrections or comments or lack there of, made relative to submirtals during
review shall not relieve the Contractor from compliance with the requirements of the
drawings and specifications. Submittals are for review of general conformance with the
design concepts of the project and general compliance with the contract documents. The
Contractor is responsible for the final design conforming and correlating all quantities and
dimensions, selecting fabrication processes and techniques of construction, coordinating the
work of all trades, and performing the work in a safe and satisfactory manner.

1.04 REFERENCE STANDARDS

A. These standards shall be considered as minimum requirements. This is a general list and not all
standards listed are necessarily referenced elsewhere in this Section. Specific requirements of
this Section and/or Drawings shall have precedence. In case of conflict between published
requirements, the Engineer shall determine which is to be followed.
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B. Abbreviation and the title of Federal, State and industry standards, technical societies,
associations and institutes and other organizations, which may be used are as follows:

1. Associated Air Balance Council (AABC)

2. American Conference of Governmental Industrial Hygienists (ACGIH)

3. Air Diffusion Council (ADC)

4. American Bearing Manufacturers Association (ABMA)

5. Air Moving and Conditioning Association (AMCA)

6. American National Standards Institute (ANSI)

7. Air-Conditioning and Refrigeration Institute (ARI)

8. American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE)

9. American Society of Mechanical Engineers (ASME)

10. American Society for Testing and Materials (ASTM)

11. Associated Factory Mutual Fire Insurance Companies (FM)

12. Institute of Electrical and Electronic Engineers (IEEE)

13. National Bureau of Standards (NBS)

14. National Environmental Balancing Bureau (NEBB)

15. National Electrical Code (NEC)

16. National Electrical Manufacturers Association (NEMA)

17. National Fire Protection Association (NFPA)

18. Occupational Safety and Health Administration (OSHA)

19. Sheet Metal and Air Conditioning Contractors National Association (SMACNA)

20. Underwriters' Laboratories, Inc. (UL)

C. Where reference is made to one of the above standards, the revision in effect at the time of bid
opening shall apply.
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1.05 QUALITY ASSURANCE

A. Provide single source supplier/installer responsibility for the following systems or services:

1. ATC Equipment

2. Thermal Insulation

3. Testing and Balancing

B. Provide single source supplier/installer responsibility for systems where specified in other related
Sections.

1. Automatic Temperature Controls - Operation and maintenance instructions. Four hours.

2. Testing and Balancing - Spot check HVAC system flows and system inspection during the
first year of operation at Owner's request exclusive of repair, malfunction, or other
trouble-shooting service calls. Four hours.

C. The insulation materials to be furnished under this section shall be essentially the standard
products of manufactures regularly engaged in the manufacture of insulation systems.

D. Several manufacturers are indicated as acceptable for each type of insulation in these
specifications. The insulation sub-contractor shall be responsible for determining that all
insulation supplied for the project is suitable for installation in the spaces indicated. The
insulation sub-contractor shall also insure that all materials used are compatible and in
compliance with applicable codes and standards.

E. All equipment of a given type included in this section shall be furnished by or through a single
manufacturer or as specified on the schedules.

F. Inspection by the Engineer's representative or failure to inspect shall not relieve the Contractor
of responsibility to provide materials and perform the work in accordance with the documents.

G. The Owner and Engineer reserve the right to sample and test any materials after delivery and to
reject all components represented by a sample that fails to comply with the specified
requirements.

H. An authorized representative of the manufacturer shall perform the initial startup of the
equipment. The Owner and Engineer shall witness startup. The use of local sales representatives
to perform this work is not acceptable, unless the manufacturer provides documented evidence
that the sales representative has been specifically trained for this work.

I. All rotating parts of equipment shall be statically and dynamically balanced at the factory.

1.06 MAINTENANCE

A. Maintain and service all equipment and systems until the particular equipment or the system has
been accepted by the Owner.
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B. Maintenance shall include compliance with the manufacturers operating and maintenance
instructions as well as periodic cleaning or replacement of air handling system filters.

C. Compile records of all maintenance and lubrication work performed on Owner or Contractor
furnished equipment. Maintain records at the construction or installation site and make available
at all times for review by the Owner or Engineer. At the request of the Owner or Engineer
submit copies of these records to the Owner for information and/or review.

D. Provide all special tools required for normal maintenance. Tools shall be packaged in a steel
case, clearly and indelibly marked on the exterior to indicate equipment for which tools are
intended.

E. Provide to the Owner a list of all spare and replacement parts with individual prices and location
where they are available. Prices shall remain in effect for a period of not less than one year after
start-up and final acceptance.

1.07 DELIVERY, STORAGE AND HANDLING

A. All materials shall be inspected for size, quality and quantity against approved shop drawings
upon delivery.

B. Delivery schedule of all equipment shall be coordinated with the Contractor. Equipment ready
for shipment prior to the agreed on shipping date shall be stored without cost to the Owner by the
manufacturer.

C. All materials shall be suitably packed for shipment and long term storage. Each package shall be
labeled to indicate the project and the contents of each package. Where applicable, equipment
numbers shall be marked on the container.

D. All equipment shipped that is exposed such as on a flat bed truck shall be protected during
transit. The equipment shall be protected from moisture, road salt, dirt and stones or other
materials thrown up from other vehicles. Electrical components shall be protected as above, but
with special attention to moisture. The method of shipment protection shall be defined in the
submittals.

E. Instructions for the servicing and startup of equipment in long term or prolonged storage shall
accompany each item.

F. All materials shall be stored in a covered dry location off of the ground. When required to
protect the materials they shall be stored in a temperature-controlled location.

1.08 COORDINATION

A. The Drawings indicate the extent and general arrangement of the systems. If any departures
from the drawings or specifications are deemed necessary, details of such departures and the
reasons therefore shall be submitted as soon as practical for review. No such departures shall be
made without the prior written concurrence of the Engineer.

B. The Contractor shall coordinate the location and placement of all concrete inserts and welding
attachments with the structural engineer.
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C. The Contractor shall assume full responsibility for coordination of the HVAC systems,
including; scheduling, and verification that all structures, ducts, piping and the mounting of
equipment are compatible.

1.09 DEFINITIONS

A. Particular terminology used under this Section is defined as follows:

1. Traffic Level and Personnel Level - Areas, including process areas, equipment rooms, boiler
rooms and other areas where insulation may be damaged by normal activity and local
personnel traffic. Area extends vertically to 8-ft above floor, walkways, platforms and
stairs, and horizontally 3-ft beyond the edge of walkways, platforms, and stairs.

2. Exposed Piping and Ductwork - Piping and ductwork visible from the floor level and
includes all piping and ductwork in equipment rooms, boiler rooms, etc.

3. Concealed Piping and Ductwork - Piping and ductwork not visible from the floor level and
includes piping and ductwork above hung ceilings and in shaftways.

4. Supply Air Ductwork - Ductwork carrying air from a fan or air handling unit to the space or
spaces to which it will be introduced. This air may have been heated or cooled or in the
case of ventilation system the air would be neither heated nor cooled. Supply air ductwork
extends from the fan or air handling unit to the registers, grills or diffusers at the end of the
ductwork.

5. Return Air Ductwork - Ductwork carrying air from the space it was supplied to back to a fan
or air handling unit. Return air ductwork extends from the registers or grills at the end of
the ductwork to the air handling unit or connection with an outdoor air intake duct.

6. Exhaust Air Ductwork - Ductwork carrying air from a space to a fan and then to be
discharged to the outdoors. Exhaust air ductwork extends from the registers of grills at the
end of the ductwork to the fan. From the fan the exhaust ductwork extends to the discharge
point, exhaust air damper, or exhaust air plenum, whichever comes first.

7. Relief Air Ductwork - Ductwork carrying air from a space without a fan to be discharged to
the outdoors. Relief air ductwork extends from the registers of grills at the end of the
ductwork to the discharge point, relief air damper, or relief air plenum, whichever comes
first.

8. Outdoor Air Ductwork - Ductwork carrying untreated air from the outside to a fan or air
handling unit. Outdoor air ductwork starts at the intake point, outdoor air damper, or
outdoor air plenum, whichever comes last. The outdoor air ductwork extends to the fan, air
handling unit, or connection with a return air duct, whichever comes first.

9. Mixed Air Ductwork - Ductwork that can carry either return air or outdoor air or a
combination of both. Mixed air ductwork starts at the connection of the return air and
outdoor air ducts and extends to the fan or air handling unit.
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10. Outdoor Air Plenum - A plenum that extends from the opening in the skin of the structure to
the outdoor air duct. If the outdoor air damper is directly at the intake or there is no outdoor
air damper, the plenum will extend to the first size reduction. If the outdoor air damper is
not at the intake, the plenum will extend to the outdoor air damper.

11. Exhaust Air Plenum - A plenum that extends from the opening in the skin of the structure to
the exhaust air duct. If the exhaust air damper is directly at the discharge or there is no
exhaust air damper, the plenum will extend form the last size reduction. If the exhaust air
damper is not at the discharge, the plenum will extend to the exhaust air damper.

12. Relief Air Plenum - A plenum that extends from the opening in the skin of the structure to
the relief air duct. If the relief air damper is directly at the discharge or there is no relief air
damper, the plenum will extend from the last size reduction. If the relief air damper is not
at the discharge, the plenum will extend to the relief air damper.

13. Ventilated Spaces - Areas supplied with outdoor air on a continuous or intermittent basis.
The outdoor air may be heated and/or cooled or untreated.

14. Heated Spaces - Areas where heat is supplied to maintain a minimum temperature during
the heating season.

15. Unheated Spaces - Areas where heat is not applied and there is no minimum temperature
during the heating season.

16. Conditioned Spaces - Areas that are provided with heating and mechanical cooling.

17. Non-Conditioned Spaces - Areas that are not provided with mechanical cooling.

18. Indoor Piping - Piping within a building that is not exposed to the weather.

19. Outdoor Piping - Piping that is not within a building and which is exposed to the weather.

20. Indoor Ductwork - Ductwork within a building that is not exposed to the weather.

21. Outdoor Ductwork - Ductwork that is not within a building and is exposed to the weather.

22. Hot Ductwork - Ductwork carrying air with a temperature above the surrounding space
temperature.

23. Cold Ductwork - Ductwork carrying air with a temperature below the surrounding space
temperature.

24. Hot/Cold Ductwork - Ductwork carrying air with a temperature that can be either above or
below the surrounding space temperature.
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PART 2 PRODUCTS

2.01 ELECTRICAL EQUIPMENT

A. Electric Motors

Clean Dry Areas OOP
Outdoors TEFC
Process Areas
NOT Div. 1 or 2 TEFC
Div. 1 or 2 Explosion Proof.

1. Electric motors in NEMA frame sizes shall conform to the requirements in Section 01171,
unless otherwise specified herein.

2. Power factor correction capacitors, which meet the requirements of Section 01171, shall be
provided for all non-NEMA frame motors over 5 Hp.

3. Motors will be selected to be non-overloading over the entire operating range of the
equipment. A safety factor of 25 percent will be added to all motors up to and including 50
horsepower. A safety factor of 15 percent will be added to all motors over 50 horsepower.
Motors indicated n the schedules are to be considered a minimum. This sizing is not to
limit compliance with the above requirements.

B. Electrical Equipment

1. Electrical equipment, which is furnished under this Section, shall meet the requirements
specified in Division 16:

a. Disconnect switches, motor starters and combination motor starters (starters with
disconnecting means and short circuit protection) shall be as specified in Section
16191.

b. Cord-connected controls for hazardous areas shall be provided with intrinsically safe
relays, which shall be as specified in Section 16191.

c. Raceways, boxes, fittings and supports shall be as specified in Section 16110.

d. Wires and cables shall be as specified in Section 16120.

C. Provide HVAC electrical equipment enclosures, including automatic temperature control panels,
suitable for the environment and electrical classification of the space they are located in. The
type of enclosure for the various spaces shall be as specified in Division 16. Refer to the
electrical drawings for the space classifications.

D. Where noted in the HVAC equipment schedules, or when shown on the Drawings, provide fan
speed control switches and integral unit thermostats.

E. Provide design of bracing for all piping and ductwork that exceeds the limitations of the
SMACNA Seismic Restraint Manual.
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2.02 EQUIPMENT VIBRATION ISOLATORS AND MOUNTINGS

A. General

1. Unless otherwise specified in this Division all machinery or vibrating mechanical equipment
shall be isolated from the building structure by vibration isolators with a minimum
deflection as specified. Operating equipment that can transmit objectionable vibration and
noise must be installed with special types of vibration isolators such as flexible connectors
to ductwork, and wiring. In more critical areas and under particular conditions, additional
vibration isolators shall be installed as specified in other related Sections in this Division, or
in specific equipment schedules.

2. All equipment shall be provided with attachment points for floor or suspended mounting
that will safely transmit all loads including seismic to the supports.

3. The vibration isolator manufacturer shall be responsible for the proper selection of vibration
isolators suitable for the particular application. Selection of the vibration isolator shall
include the following factors.

a. Equipment Weight

b. Equipment operating frequencies

c. Type of building support structure

d. Seismic forces as required by the applicable building codes to include shear, tension
and compression due to the code specified loads.

4. After installation of equipment, isolators shall be adjusted for proper loading and
distribution of weight.

B. Types - The following types of vibration isolators may be used.

1. Isolation for Suspension

a. Isolation hangers for suspension of equipment and piping shall have a single element
of elastomer for 1/4-in deflection, a double or a single molded element of 1/2-in
deflection, a single spring element with an elastomer grommet for up to 3/4-in
deflection and a combination of an elastomer and spring elements in series for 1-in
deflection and up contained within a structural rigid one piece steel hanger box.
Springs shall have a minimum ratio of outside diameter to operating spring height of
0.8 and an additional travel to solid equal to 50 percent of the specified deflection.

b. The neoprene element shall have a bushing to prevent hanger rod contact with the
housing box. The lower rod shall be free to swing in a 30 degree arc without touching
the spring or the housing.

c. Unless specifically noted in other Sections or on specific equipment schedules, all
equipment will be provided with vibration isolation as defined by the following table:

Area 4RD Section 15500 - HVAC
SE Rockford Superfiind Site, FLS-1302 Page 12 of 40



P:\1681IEPA\SE_Rockfor(MemedialDesign\Area4\Design\90%\Divl5\1550090%.doc
September 13,2004

Type of
Equipment

Axial & Cabinet
Fans

22-in dia. and
less

Over 22-in dia.
Less than 2-in
S.P.

Over 22-in dia.
Over 2-in S.P.

Centrifugal
Fans

22-in dia. and
less

24-in dia. and
greater

40 HP and less

Air Handling
Units

10 HP and less

15 HP and
greater

4-in S.P. and less

4-in. S.P. and
greater

Duct Mounted
Fans

600 CFM and
less

600 CFM and
greater

Vibration
Isolation

Type

Rubber

Spring

Spring

Spring

Rubber

Spring

Spring

Spring

Spring

Spring

Spring

Spring

Minimum
Deflection
for Slab on

Grade
Inches

0.25

—

0.75

0.75

0.25

-

0.75

0.75

0.75

0.75

0.50

0.75

Minimum
Deflection
for up to

20-ft floor
span inches

—

0.75

1.75

1.75

—

0.75

0.75

0.75

1.75

1.75

0.50

0.75

Minimum
Deflection
for 20-ft to
30-ft Floor

Span
Inches

—

0.75

1.75

1.75

—

0.75

0.75

0.75

1.75

1.75

0.50

0.75

Minimum
Deflection
for 30-ft to
40-ft Floor
Span Inches

—

0.75

1.75

2.50

—

1.75

1.75

0.75

1.75

2.50

0.50

0.75

C. Vibration Isolation For Piping

1. Pipe runs connected to mechanical equipment as listed below shall be mounted on steel
spring and/or elastomer isolators.
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2. Floor-supported piping shall be isolated on Peabody Type "S" isolators. Use floor
stanchions if required. The steel spring element shall have a static deflection of 1/2-in,
except for the first three isolators (supply and discharge pipe) following isolated equipment.
The first three isolators shall have a static deflection of at least half the static deflection of

the equipment isolators.

3. Ceiling-suspended piping shall be isolated on Peabody Type "SRH" isolators. The
elastomer element shall have a minimum static deflection of 1/4-in and the steel spring shall
have a static deflection of 1/2-in, except for the first three isolators (supply and discharge
pipe) after the isolated equipment. The first three isolators shall have a static deflection of
at least half the static deflection of the equipment isolators.

4. For vertical pipe runs, where the pipe has to be guided, a vibration mount shall be used.
The mount shall consist of elastomer isolators.

5. Isolators shall be Korfund, Mason, Peabody Noise Control Inc., Vibration Eliminator Co.,
Vibration Mountings & Controls Inc., or equal.

D. Vibration Isolation For Ducts

1. The first three supports for ducts shall be connected to supply, exhaust and/or return fans
shall be resiliently suspended from spring and elastomer combination hangers equivalent to
"Kinetics" Type "SRH." If supported from floor, use "Kinetics" Type "S" with deflections
equaling those of fan vibration isolators, but not more than 1.5-in.

2. The remaining ductwork up to a distance of 30-ft from vibrating equipment shall be
suspended or supported by isolators equivalent to "Peabody" Type "FH" or "RH."

3. Isolators shall be Korfund, Mason, Peabody Noise Control Inc.; Vibration Eliminator Co.;
Vibration Mountings & Controls Inc.; Vibron or equal.

2.03 FLAME AND SMOKE RATINGS

A. All materials, including adhesives, surface coatings, sealers, assemblies of several materials,
insulations, jacketing, finish, etc, shall have flame spread ratings not over 25 (fire resistive), and
smoke development ratings not over 50, as established by tests conducted in accordance with the
Federal Standard 00136B, National Bureau of Standards Radiant Energy Fire Test and the
National Fire Code of the NFPA.

B. These requirements apply to all circumstances whether the materials are field applied or applied
by a manufacturer in his/her shop, or elsewhere, prior to delivery to the project.

2.04 V-BELT DRIVES

A. V-belt drives shall consist of the driver and driven sheaves and one or multiple matched V-belts.
Select V-belt drives with belt horsepower ratings equal to or greater than 1.5 times the driving

motor nameplate horsepower. Provide sheaves with steel, cast iron, or malleable iron split taper
bushings and keyways on driven shafts of 3/4-in and larger diameter.
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2.05 NOISE CRITERIA

A. The selection of pumps, fans, air handling equipment, air conditioners, heating ventilating and
air conditioning machinery and mechanical equipment and the installation of the system
components such as duct work and piping shall be such as not to exceed to maximum
permissible noise for non-equipment spaces as defined in Table 2, Design Guidelines for HVAC
System Noise in Unoccupied Spaces contained in the 1995 edition of the ASHRAE Application
Handbook. Under no conditions shall the noise created by equipment exceed the levels of
permissible noise exposures of occupational areas as established by the OSHA and other Federal,
State and local safety and health standards, codes and ordinances.

B. The following sound criteria shall be met for all of the following listed equipment. Data shall be
the sound pressure level (reference 20 micro pascals per octave band) and to include the dBA at
5 feet.

Equipment 63 125 250 500 1000 2000 4000 8000 dBA
Identification

C The equipment supplier shall provide actual data for the equipment submitted. If the space does
not meet the required criteria, and the noise level of the equipment is found to be the cause, the
equipment supplier shall be responsible for the modifications required to correct the condition.

2.06 BEARINGS

A. General - Furnish equipment bearings suitable for the intended equipment service. Furnish
bearings designed to carry both thrust and radial loads for equipment designed for all angle
operation.

B. Provide extended lube lines with pressure relief equipped grease fittings for all bearings, which
are not readily accessible from outside the equipment.

C. Belt driven fans, including air handling unit fans, shall be equipped with self aligning single row
ball bearings, double row tapered or spherical roller bearings.

D. Bearings for all equipment in the schedule below shall have heavy-duty grease lubricated ball or
roller bearings. Bearings shall have ample thrust provision to prevent end play during the normal
life of the bearing. Unless specifically noted otherwise, all fans and pumps shall have bearings
for both the equipment and motors with the following ABM A L-10 life.

1. Fans over 3000 cfm - 40,000 hours.

E. For systems with bearings requiring L-10 lives of 100,000 hours or greater, the equipment
supplier shall provide calculations for both the equipment bearings and the motor bearings to
confirm the bearing selections. For belt drives, the calculations shall include the effect of the
sheave size, number of belts, the sheave location on the shaft, and the location of the motor to the
driven sheave.

F. Provide seals for bearings installed in airstreams, exposed outdoors, and for applications in
corrosive or dusty atmosphere.
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G. Provide bearings suitable for high temperature service where heat fan construction is required.

2.07 HANGERS, SUPPORTS AND ANCHORS

A. General

1. Furnish supports, hangers and other devices necessary to support firmly and substantially
the piping, equipment and ductwork described in this Section. Support systems shall
include restraints as required by the applicable building codes to withstand seismic loading.
Design shall be provided by a professional engineer hired by the Contractor.

2. All equipment shall be provided with lugs or brackets to allow the equipment to be firmly
fastened to the structure. The lugs and brackets shall be sized to withstand the expected
seismic loads for the area and type of application. Location of the attachments shall be
based on the equipment being hung or base mounted as shown on the Drawings and the
schedules.

3. All equipment shall be provided with lugs or brackets to allow the equipment to be firmly
fastened to the structure. The lugs and brackets shall be sized to withstand the expected
seismic loads for the area and type of application. Location of the attachments shall be
based on the equipment being hung or base mounted as shown on the Drawings and the
schedules.

4. Furnish and install all metalwork in accordance with Division 5 requirements.

5. Provide galvanized steel hanger rods, hangers, supplementary steel, anchors and guides in
areas classified as corrosive, wet, and in outdoor exposed applications.

6. Where C-clamp type hangers are used, furnish with a retainer strap.

7. Hangers shall not be supported from roof decking or bulb tees. Where required, provide
supplemental steel to span between the building structures.

B. Ductwork

1. Rectangular, Round and Flat-Oval Ductwork - Spacing and size of hangers shall be as
called for in the SMACNA standards.

2. All hanger material shall be of same finish as ductwork which they serve, e.g., galvanized,
aluminum, or black steel, etc.

3. Perforated band iron or wire for supporting ducts shall not be permitted.

4. The following methods of hanger attachment to the building structure are NOT allowed.
The numbers and letters refer to hanger methods shown in figure 4-1, 4-2 and 4-3 of the
1985 edition of the HVAC Duct Construction Standards Metal and Flexible as published by
SMACNA.

a. "T" - wrap around strap of open web-joist.
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b. " W" - bent over band on open web joist.

c. " 14" - fiction clamps

d. " 17" - bent wire in metal deck.

C. Design of hangers shall include the effect of all loads applied to the duct as well as the load of
the duct. These loads include, but are not limited to wind, snow and internal dirt or liquid
buildup.

2.08 PAINTING AND COATINGS

A. Unless otherwise specified, all machinery and factory finished equipment such as fans, air
handling units, air conditioning units, and other items of manufacture shall be hot dipped
galvanized or will have a factory applied finish, color as standard with the manufacturer.
Components fabricated from stainless steel do not require a coating finish unless otherwise
specified. All tanks, supporting steel, hangers, rods and all other uncoated or non galvanized
steel other than standard piping and fittings shall have a shop coat consisting of a suitable primer
and finish coat. If not factory applied, the prime coat shall be as specified in Division 9. All
items not factory or shop primed prior to installation shall be suitably cleaned of rust and mill
scale by wire brushing, sanding, or other means and prime painted, immediately after
installation.

B. The Contractor shall be responsible for the repair of all defects, blemishes, holidays and the like
apparent in manufactures coatings and shall ensure that the materials used for such repair shall
match and be compatible with the manufacturer standard color, coatings and practices. Surfaces
to be repaired or recoated are to be prepared as recommended by the paint or coating supplier.
Care shall be taken not to paint over name plates.

C. Furnish touch up paint for the various types of equipment furnished and deliver unopened paint
to the Owner at completion of the project. The amount of touch-up paint supplied shall be
sufficient to cover 15 percent of the applicable painted surfaces or one pint, whichever is greater.

1. BAKED PHENOLIC (for heat transfer coils, dipped) TYPE 1

a. Coating Material Heresite P-413C baking phenolic with a plastizer or approved equal.
The surface shall be degreased and etched or phosphatizing by immersion. The
coating shall be applied by immersion, with a baking following each immersion. After
the final immersion, the coating shall be completely cured with a baking at 400 degrees
F. The coating shall provide a final dry film thickness of approximately 2 mils.

2. BAKED PHENOLIC (equipment) TYPE 2A and TYPE 2B

a. Coating Material Heresite VR-507 air dried phenolic coating. The surface shall be
prepared by degreasing with an appropriate solvent. Steel surfaces for non-emersion
shall be sand blasted in accordance with NACE No. 3 or SSPC-SP6. Surface profile
shall be 20 to 25 percent of dry film thickness. If blasting is not possible, the surface
shall be primed with Heresite P-750 in accordance with the supplier's
recommendations. Dry film thickness shall be 0.5 to 0.75 mills. Thinner where
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required shall be of the same manufacturer as the coating. Coating shall be applied by
spraying in multiple passes. The piece shall be dried in accordance to the
manufactures time schedule. The equipment shall be given a minimum of three coats
resulting in a dry film thickness of 4 to 6mils. All equipment coated with VR-500
shall be given a topcoat of Heresite UC-5500. The UC-5500 series shall be applied by
spraying and shall have a dry film thickness of 4 to 5 mils.

D. Any holidays, runs, sags, blisters, or inclusions in the coating are unacceptable and will be
corrected. With the approval of the Engineer, small areas no more than 4-in by 4-in may be
corrected in the field. Larger faults shall be returned to the coater to be repaired. The faulty
material shall be removed by sanding and in the case of blisters, the edges feathered. The
material used for recoating shall be manufactured by the same manufacturer as the original
coating and shall be suitable for field repairs. The touch up material shall have the same
corrosion resistance as the original coating, and if the original coating required an ultraviolet
protection, the same protection will be provided as part of the repair. The final mil thickness of
the repaired coating shall be equal to the originally specified thickness. Where baked coatings
have been damaged, the repair shall be made with heat applied to the repaired surface to cure the
coating. After curing a solvent test as recommended by the manufacturer shall be used to
confirm that the coating is cured.

E. The coating manufacturer shall supply direct to the Engineer, a set of coupons showing the final
appearance of the cured coatings. Any coating that does not match the supplied coupons will be
rejected.

2.09 TESTING, ADJUSTING AND BALANCING

A. Testing, balancing and operation of the systems shall be performed by competent and
experienced personnel, having formerly done similar work and whose qualifications and
performance shall be subject to the approval of the Engineer. Test and balance air and water
system and submit testing and balancing reports to the Engineer for review and approval.
Re-balance when required by the Engineer, incorporating all changes and certify the systems
have been tested and balanced to meet specified requirements.

B. When the work includes modifications to existing systems, the entire system including existing
portions shall be rebalanced. Where capacities of existing components are not shown as
changed, the original capacities shall be used for balancing.

C. To perform required professional services, the balancing agency shall have a minimum of two
test-and-balance engineers certified by the AABC or NEBB. This certified test-and-balance
engineer shall be responsible for supervision and certification for the total work specified herein.

D. The balancing agency shall furnish all necessary calibrated instrumentation to adequately
perform the specified services. An inventory of all instruments and devices in possession of the
balancing agency may be required by the Engineer to determine the balancing agency's
performance capability.

E. Forms: Furnish test report data on 8-1/2-in by 11-in bond AABC or NEBB form paper in
accordance with Section 01300. Submit format for recording data and receive approval prior to
use.
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F. The report shall contain the following general data in a format selected by the balancing agency:

1. Project number

2. Contract number

3. Project title

4. Project location

5. Project architect

6. Project mechanical engineer

7. Test and balance agency

8. Test and balance engineer

9. General contractor

10. Mechanical subcontractor

11. Dates tests were performed

12. Certification

G. At a minimum, the report shall include:

1. Preface. A general discussion of the systems, any abnormalities and problems encountered.

2. Instrumentation list. The list of instruments including type, model, manufacturer, serial
number and calibration dates.

3. System Identification. In each report, the VAV boxes, zones, supply, return and exhaust
openings and traverse points shall be numbered and/or lettered to correspond to the numbers
and letters used on the report data sheets and on the report diagrams.

H. Prepare 11-in by 17-in single line diagrams or 12-in by 18-in half size drawings showing all duct
systems indicating all terminal air outlets including diffusers, grilles and registers, perforated
plates, nozzles and other types of air supply, exhaust or return outlets. The minimum scale for
diagrams showing the measurement points shall be l/8-in=l-ft-0-in in the final form as
submitted. The use of faxed copies of diagrams is not acceptable. Location of test points shown
on the diagrams shall be clear and easy to locate on the diagram. The identification mark of the
test points shall be the same as is shown on the test report showing the test data. The
identification for test points shall include indication of the units served, and shall not have a
duplicate in the project. All supply outlets shall be adjusted so that there are no drafts. Grille and
register readings may be made by a vane anemometer, but diffuser readings shall be made by a
flow hood or a velometer, using the tip recommended by the diffuser manufacturer. Each test
sheet shall include the following data:
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1. Job name and address.

2. Name of HVAC Contractor.

3. Name of balancing organization.

4. Instruments used to perform the test.

5. Name of test technician or test engineer.

6. Fan system and/or zone number.

7. Room number or area name.

8. Size of outlet.

9. Type outlet.

10. Manufacturer of outlet.

11. The cfm at each outlet on system and corresponding cfm at each outlet as noted on the
plans.

12. Percent deviation of the measured flow versus the design flow.

13. Indication of the branch and terminal that are the open/low that are the basis for balancing
the remainder of the system

2.10 INSULATION

A. Provide insulation adhesives, coatings and vapor barrier materials, which are compatible and
recommended for use by the insulation manufacturer. Submit a certified statement from the
insulation manufacturer attesting to their approval of the adhesives, coatings, and vapor barrier
materials. The following adhesives and coatings manufactured by Foster Div.; H.B. Fuller Co.
or Childers Products Co. is representative of approved products that meet the above
requirements. (Other manufacturers who demonstrate to the Engineer that their products are
equivalent are acceptable.)

1. Lagging adhesive - 30-36, CP50, AMV-1.

2. Vapor barrier coating - 30-35, CP30.

3. Vaporseal adhesive - 85-75, CP82.

4. Duct adhesive - 85-20, CP82.

5. Sealing compound adhesive - 30-45, CP70.

6. Weatherproof mastic - 35-01, CP10-1.]
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B. Insulation for Cold Piping-Close Cell Foam Type (Type 1-12).

1. Insulation Material - Preformed flexible closed cell foam sheet, minimum density 5.5 Ibs/cu
ft, maximum "K." factor of 0.27 at 75 degrees F mean temperature.

2. Acceptable manufacturers shall be Armstrong Cork; Manville Corp. or equal.

C. Blanket type duct insulation shall include but not be limited to the following:

1. Concealed round and rectangular hot, cold and hot/cold ductwork.

2. Exposed round hot ductwork.

3. Exposed round cold and hot/cold ductwork.

a. Insulation Material - Fibrous glass insulation, minimum density 1 Ib/cu ft and a
maximum "K" factor of 0.29 at 75 degrees F mean temperature.

b. Facing - Factory applied vapor barrier 0.10 perm consisting of glass fiber scrim
reinforced laminated facing of 2 mil aluminum foil and kraft paper.

D. Fiberglass board type insulation shall include but not be limited to the following:

1. Exposed rectangular hot, cold and hot/cold ductwork.

a. Insulation Material - Fibrous glass insulation, minimum density 3 Ibs/ cu ft and a
maximum "K" factor of 0.24 at 75 degrees F mean temperature.

b. Facing - Factory applied vapor barrier 0.02 perm, consisting of glass fiber scrim
reinforced laminated facing of 2 mil aluminum foil and kraft paper.

E. Acceptable manufacturers shall be Armstrong Cork; Certain-Teed; Owens Corning; Manville, or
equal.

2.11 PACKAGED HEATERS

A. Packaged Makeup Air Unit (MAU-1)

In general, air handling system shall be factory assembled, package units, with cabinet fan,
natural gas fired heating section, filters, dampers, access sections with hinged access doors,
motor, motor base, drive, drive guard and vibration isolators as scheduled.

1. Unit shall be designed to provide an integrated assembly when all of the components are
assembled. All transition sections and filler pieces required between sections are to be
provided as part of the unit.

2. Provide support brackets or rails with the unit. Type of support shall be as required by the
schedules and as shown on the Drawings, e.g., suspended, floor mounted, etc.
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B. Casing

1. Casings shall be galvanized sheet steel construction with structural framing members as
required.

2. Where specified on the schedules, and in all units with heating sections, the unit shall be
insulated. All sections including, but not limited to, return plenum, filter, spacers, access
sections, fan cabinet, mixing box, shall be insulated. Insulation shall be 1-in mat faced or
neoprene coated fiberglass liner, 1-1/2 pound minimum density, installed with stick clips
and adhesives to prevent erosion of the insulation.

C. Fan Section

1. Fans shall be centrifugal cabinet fans with belt or direct drive as scheduled. Extended
external lubrication fittings shall be provided.

2. On belt driven fans, mount motor on an adjustable slide base, equipped with jack screws.

3. Where scheduled, backwardly curved wheels shall be air foil type.

4. All fans shall be statically and dynamically balanced before shipment.

5. Whenever possible, fans shall be AMCA certified for sound and air performance, per
AMCA 210-85 and AMCA 330-86.

6. Fan bearings shall be furnished as specified elsewhere in this Section.

D. Heating Section

1. Heating section shall be insulated. Furnish natural gas heating section as scheduled.

2. Location of heating sections, preheat and reheat, shall be as shown on the schedules or
Drawings.

E. Filters

1. See "makeup and air unit" schedules for filter types by unit.

2. Filter Box shall have tracks for the specified filter types, except roll filters, to allow filter
replacement from either side. Sealing material shall be provided at tracks and ends to
prevent air by-passing the filters.

3. Disposable Filters shall be framed filters, 2-in thickness. Provide clean filter pressure drop
at 300 fpm face velocity of 0.15-in wg for 2-in thick filters. Filter shall have 30 to 35
percent efficiency on ASHRAE test standard 52-76. Manufacturers and type shall be
American Air Filter Co., Am Air 300X; Fair Co., 30/30 Disposable or equal.

4. Provide a DWYER "Magnhelic" differential pressure gage across the filters.

5. Provide three complete sets of filter media .
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F. Controls

1. Furnish units with built-in packaged controls unless indicated otherwise in the schedules or
shown otherwise on the Drawings.

G. The dampers for all units that require corrosion resistant coatings shall be constructed of
corrosion resistant materials and will not be coated. Materials and construction shall be as
specified for control dampers, and as required for the ductwork materials the unit is connected
to.]

H. The dampers for all units that require corrosion resistant coatings shall be supplied by the
Automatic Temperature Control Supplier. Materials and construction shall be as required for the
ductwork materials to which the unit is connected.]

2.12 DUCTWORK

A. Sheet metal ductwork shall be constructed of the materials specified using the gages or
thicknesses and reinforcing called for by SMACNA for the material specified. Unless otherwise
specified, all components of duct systems shall be constructed of the same material as the
ductwork. This is to include braces and turning vanes.

1. Galvanized steel ductwork shall be constructed of hot-dip galvanized sheet steel, per
ASTM, A525 and A527.

B. Ductwork shall be constructed of Galvanized Steel to the following standards:

SMACNA HVAC Duct Construction Standards - 1st Ed. - Metal & Flexible

C. Design of ductwork shall include all loads applied to the ductwork, in addition to the load of the
duct. These loads include but are not limited to wind, seismic, snow and internal dirt or liquid
buildup.

D. Construction

1. All ductwork shall be substantially built with joints and seams smooth on the inside and
given a neat appearance on the outside. Inside surfaces and joints shall be smooth and free
from pockets, burrs and projections. All joints shall be substantially air tight with laps made
in the direction of air flow and no flanges projecting into the air stream. All changes in
direction and duct transitions shall be shaped to permit the easiest possible air flow.

2. Pressure Classes

a. Pressure classes for determination of sheet metal gauge and reinforcing shall be as
defined by the latest issue of the SMACNA standards for duct construction.

b. For ductwork with a static pressure higher than 2-in water gauge, pressure class shall
be as shown on the Drawings. For ductwork with a static pressure 2-in water gauge or
less pressure class shall be equal to the maximum pressure indicated for the fans or air
handling units on the Schedules and the pressure class shall be the same for the entire
length, including branches, of the specific duct system.
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3. Rectangular Ductwork

a. Ductwork shall be constructed as shown on the Drawings in accordance with the
specified SMACNA Construction Standard, latest edition.

b. Cross-breaking shall conform to SMACNA Standard. Cross-breaking shall be applied
to the sheet metal between the standing seams or reinforcing angles. The center of the
cross-break shall be of the required height to assure rigidity for each panel.

c. All square elbows for rectangular ductwork shall be provided with turning vanes unless
otherwise noted on the Drawings. Turning vanes shall be as detailed in the SMACNA
Manual and or as shown on the Drawings.

d. Alternate Construction (Rectangular Only) - Factory- fabricated joint systems may be
offered as an alternate form of construction. The system offered shall meet all
requirements of SMACNA. Alternate joint systems shall be "Ductmate System" as
manufactured by Ductmate Industries Inc., installed in accordance with the
manufacturer's recommendations. The system shall be sealed for zero leakage and
angle attachment to the main duct section shall be by tack welding. The use of screws
is not allowed.

4. Volume Dampers

a. Dampers shall be flanged connection standard multi-blade type on 2-in channel frame
with external damper position inductor, manual adjustment, and position locking
arrangement. Damper blades shall not exceed 6-in in width. Dampers shall be
constructed of the same material as the ductwork, or of a material of equal corrosion
resistance.

b. Locking quadrants shall have a positive method of holding the damper in its selected
position such as a bolt through both the quadrant and the lever arm. Systems using
springs or other devices that can vibrate loose are not acceptable.

c. Where manual dampers are used for shut off service, dampers shall have a replaceable
butyl rubber or bulb vinyl seals provided with the damper. Install seals along the top,
bottom and sides of the frame and along each blade edge.

d. Balancing and balancing/shutoff dampers shall be opposed blade. Shutoff dampers
shall be parallel blade.

5. Access Doors

a. Access doors shall be 24-in by 24-in minimum, except where the duct size is less than
26-in, where the largest door that will fit the duct will be used. Unhinged access
panels are not acceptable, except where shown on the Drawings. Access doors shall be
of the same material as the duct, pan type construction for metal ductwork, with
smooth edges and fitted seals, constructed and installed for air-tight fit with ease of
opening and closing. Doors shall be substantially butt hinged, with heavy sash locks
and substantial door pulls. Door openings and door frames shall be reinforced with bar
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stock or angle. Where ductwork is installed with duct liner or exterior duct insulation,
the access door shall be of the insulated type. Access doors may be factory fabricated.
Access doors and door hardware shall be of material similar to the duct.

6. Fasteners

a. Sheet metal screws, drive cleats, cinch bands and other fasteners shall be fabricated
from materials with an equal or greater corrosion resistance than the ductwork in which
they are installed. Where a material other than the duct material is used, it shall be
approved by the Engineer before installation.

2.13 DIFFUSERS, REGISTERS AND GRILLES

A. General

1. All diffusers, registers and grilles shall be of the shape, sizes, capacity and type as shown on
the Drawings.

2. On all duct openings that do not have a specific diffuser, grill, or mesh cover, provide a wire
mesh cover.

3. Finish - Unless otherwise specified, diffusers, registers and grilles shall have the following
finish. All diffusers, registers and grilles located in ceilings shall have a baked white
enamel finish except where the ceiling system has an exposed aluminum support grid.
Where the ceiling has an exposed aluminum support grid the diffusers, registers and grilles
shall have a baked aluminum enamel finish. All diffusers, registers and grilles not located
in ceilings shall have baked aluminum enamel finish.

B. Supply Air Diffusers

1. General - In general, diffusers shall be a factory-assembled unit of steel welded construction
consisting of a housing with built-in louvers, cones, vanes or other means of directing
discharge of air in a particular pattern principally for overhead or ceiling air diffusion. All
diffusers shall be equipped with a volume control device. Distribution of air may be
adjustable if so specified.

2. Exposed Duct Mounted Diffusers

a. Diffusers shall be of the adjustable type for ease of horizontal and vertical adjustment
of air pattern. Refer to Drawings for direction of air throw. Each diffuser shall be
equipped with an equalizing grid, baffles as required and extended bottom plate flange
designed specifically for air diffusion from diffusers mounted on exposed ductwork.

b. Acceptable manufacturers shall be as listed or equal.

1) Square and Rectangular: Model TDC, Titus Manufacturing Corp.; Carnes, Model
SK Adjustable Series; Air Devices Inc.
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C. Supply Air Grilles

1. In general, grilles shall be a factory-assembled unit consisting of a grille with double
deflecting adjustable airfoil vanes to diffuse supply air in the various directional patterns as
shown on the Drawings. Grilles shall be of aluminum frame and border with aluminum
louver blades. All grilles shall be furnished with a sponge rubber gasket to prevent
streaking. Front and rear louver blades shall be individually adjustable. Where wall
mounted, front blades shall be vertical and rear blades shall be horizontal. Where ceiling
mounted, front blades shall be parallel to long dimension.

2. Grilles shall be Series 272F by Titus Manufacturing Corp.; Carnes Model RAFA Series; Air
Devices Inc. or equal.

D. Return Air Grilles

1. Louver-Faced Return Air Grilles

a. In general, grilles shall be a factory-fabricated unit of aluminum frame border and
louver blades. All grilles shall be furnished with a sponge rubber gasket to prevent
streaking.

b. Acceptable manufacturer shall be Model 4F by Titus Manufacturing Corp.; Carnes
Model RAHA & RAJA Series; Air Devices, Inc. or equal.

2.14 ATC EQUIPMENT

A. Area Classification

1. Where specific area classifications are called for or shown on the electrical drawings, all
equipment and wiring shall be in conformance with the requirements for that classification
as specified in Division 16. Special attention shall be given to hazardous areas specifically
"Class I, Div.l, Group D" and "Class I, Div. 2, Group D" to comply with code requirements
for equipment selection and installation procedures.

B. Room Thermostats

1. Electric room thermostats shall be of the heavy duty all metal type provided with concealed
adjustment and exposed thermometer.

2. Room thermostats and temperature sensors mounted on exterior walls shall be provided
with insulated mounting plates.

3. All room thermostats and sensors shall be mounted 5-ft-6-in above finish floor except where
otherwise indicated in this Section or shown on the Drawings.

4. Electric thermostats in corrosive areas shall be installed in electric boxes with remote
stainless steel bulbs.
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C. Low Temperature Duct Mounted Safety Thermostat - Electric low temperature thermostats shall
be duct mounted probe style. Location of thermostats shall be as shown on the Drawings. These
thermostats shall be two-position with manual reset

D. lonization Type Smoke Detectors (Four Wire Type)

1. Furnish and install ionization type smoke duct detectors in the supply and return air ducts or
plenums of each air handling unit and in the exhaust air duct of systems which exhaust
greater than 50 percent of the supply air. This applies to all air systems of 2000 cfm or
greater or where shown on the Drawings. Smoke detectors shall be provided with Remote
Test Stations.

2. The detector housing shall be listed per UL 268A specifically for use in air handling
systems. The detector shall operate at air velocities of 500 feet per minute to 4000 feet per
minute. The detector housing shall be equipped with an integral mounting base capable of
accommodating either photo electronic or ionization detector heads. It shall be capable of
local testing via remote testing station. The duct detector housing shall incorporate an
airtight smoke chamber in compliance with UL 268A, Standard for Smoke Detectors for
Duct Applications. The housing shall be capable of mounting to either rectangular or round
ducts without brackets. An integral filter system shall be included to reduce dust and
residue effects on detector and housing, thereby reducing maintenance and service.

3. Detectors shall be provided with two sets of contacts to provide smoke alarm signals. One
is to be used by the ATC systems, and the second is for use in Division 16 for interface to
the fire alarm systems.

4. Remote test switch and alarm indicator stations shall be furnished for all duct smoke
detectors as specified above. The installation and wiring of the remote stations will be
provided under this Section. The remote test stations shall be wall mounted within the
visible location of the smoke detector and easily accessible from the floor.

E. Dampers

1. Dampers shall be of the same material as the ductwork they are mounted in.

2. Galvanized - All damper frames are to be constructed of 13 gauge or heavier galvanized
sheet metal and shall have flanges for duct mounting. Damper blades shall not exceed 6-in
in width. All blades are to be of corrugated type construction, fabricated from two sheets of
22 gauge or heavier galvanized steel, spot welded together. Blades are to be suitable for
high velocity performance.

3. All damper bearings shall be made of nylon.

4. Replaceable butyl rubber or bulb vinyl seals are to be provided with the damper. Seals are
to be installed along the top, bottom and sides of the frame and along each blade edge.
Seals shall provide a tight closing, low (1 percent) maximum leakage damper.

5. Dampers shall be selected for the velocity and pressure differential required without
excessive deflectionsexcessive deflections.
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6. Modulating dampers shall be of opposed blade construction. Dampers for two position
operation may be single direction multiple-leaf type.

7. Dampers may be furnished for in duct mounting and with face linkages if space is available
and a 24 by 24 (minimum) access door is installed in the duct on the linkage side of the
damper.

8. Dampers shall be furnished for flange mounting with exposed jamb mounted blade linkages
for any of the following applications:

a. Where installation clearances do not allow the installation of full size access doors to
allow inspection and adjustment efface linkages.

b. For dirty or particle laden air service.

c. Where called out on the Drawings.

F. Local ATC Panels

1. Where shown on the Drawings or required by the control sequence, provide local ATC
panels.

2. All controllers, relays, switches, etc, for equipment shall be mounted within ATC cabinets
with hinge lock type doors where shown on the Drawings. All temperature settings,
adjustments and calibrations shall be made at the system control panel.

3. Submit details of each ATC panel for approval prior to fabrication. Locations of each panel
are to be convenient for adjustment and service. Provide engraved nameplates beneath each
panel mounted control device clearly describing the function of said device and range of
operation. All manual switches and dial thermometers shall be flush mounted on the hinged
door, with permanent labels showing the function of each item. All other devices shall be
located within the cabinet mounted to a sub panel.

4. All electrical devices within the panels shall be factory pre-wired to a numbered terminal
strip. All wiring within the panel shall be in accordance with NEMA and UL standards and
shall meet all local codes.

5. Unless otherwise specified herein or shown on the Drawings, control panels shall meet the
requirements for Electrical Products specified elsewhere in this Section.

6. Electrical power supplied to automatic temperature control panels shall be 120V, single
phase, 60Hz. Where 24V power is required, a 120/24 transformer shall be provided. The
transformers shall be sized for their control system electrical loads. Transformers shall be
mounted in the local control panel.

7. Provide a 110V power receptacle in each panel.

8. Provide wiring and control diagram for all work in each panel. The diagram is to be stored
in a pocket on the door.
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G. Field Wiring

1. All field wiring, other than power wiring, between control cabinets (ATC control), control
devices, unitary control panels and control terminals in motor control centers shall be
furnished under this Section and shall conform to the requirements of Division 16. 120 volt
line voltage wiring to suspended and cabinet unit heaters and their thermostats shall be
considered power wiring. All interlocking wiring within MCC shall be installed under
Division 16.

2. Refer to the electrical drawings for NEMA enclosure types, other than NEMA 1, by room or
location designation such as Damp, Wet, Corrosive, Class - Div. - Group -.

3. Installation of all conduit, wire, sleeves, outlet boxes, insulating bushings, system cabinets,
terminal boxes, pull boxes, junction boxes, inserts, anchors, system devices, etc, shall be in
accordance with the appropriate requirements of the Electrical Section and in accordance
the current edition of the local codes for signal systems and electrical systems.

4. Run wiring in rigid steel conduit except in dry locations above ceilings and wood or metal
stud framed partition walls, where EMT may be used. Conduit, boxes and fittings and their
installation and testing shall be as specified in Section 16110 - Raceways, Boxes, Fittings
and Supports.

5. Wire, with the exception of thermostat wire, shall be copper type THHN/THWN insulated
for 600 volts. Wire and its installation and testing shall be as specified in Section 16120 -
Wires and Cables.

6. In the event of any conflict among referenced codes, current editions of the applicable local
codes shall take precedence for interpretation of "Signal System" installation requirements.

7. Installation of sensor wiring in finished areas shall be concealed whenever possible. Where
concealed wiring is not possible, written approval for exposed work must be obtained from
the Engineer prior to installation.

8. A power supply 115V, single phase, 60 Hz, 20 Amp circuit for ATC, requirements will be
available at each local control panel. Power shall not be taken from the control power
transformers of the motor control center.

2.15 EQUENCE OF CONTROLS

A. General

1. HVAC equipment will operate with the following sequences of operation.

2. Coordination Issues

a. When motors are manually or automatically controlled from the HVAC ATC panels,
the panels shall include a set of normally dry (unpowered) contacts (for connection to
the motor started) which close when the motor is to operate. The ATC contractor will
wire these contacts to the motor starter and make connections to the terminals

Area 4RD Section 15500 - HVAC
SE Rockford Superfiind Site, FLS-1302 Page 29 of 40



P:\1681IEPA\SE_Rockford\Remedial Design\Area 4\Design\90%\Div 15\1550090%.doc
September 13,2004

provided. Contacts shall be rated 120V, 10 Amps, 60 Hz for inductive and resistive
loads.

b. A set of normally open dry (unpowered) contacts (for connection to the HVAC ATC
panel) which close when the motor starter has pulled in, shall be provided under
Section 16000. The ATC contractor will make connections to the terminals provided
and wire these contacts from the motor starter to the HVAC ATC panel to signal the
motor is operating.

c. Line voltage thermostats will be finished under this Section and installed and wired
under Division 16.

d. The electrical contractor will provide a 120V circuit to all control panels shown on the
Drawings. Power for the control systems is to be taken from the panels and no other
source.

e. Flow alarms that require line voltage electric power to operate are to be furnished and
installed under this Section. The flow alarms shall be provided with two sets of
contacts. One set will be wired by the electrical contractor for the instrumentation
system. The second contact will be used to provide an HVAC signal, which will be
wired under this Section.

f. Alarms from the HVAC systems that provide a signal to the central control system will
be furnished and installed under this Section. The alarms shall be provided with two
sets of contacts. One set will be wired by the electrical contractor for the
instrumentation system. The second contact will be used to provide an HVAC signal,
which will be wired under this Section.

g. The electrical contractor will provide an NO contact input to the generator room ATC
panel to indicate operation of the generator for use in the control sequences.

h. The following wiring is to be done under this Section:

1) Between ATC panels and MCCs

2) Between ATC panels and control panels on equipment provided by the HVAC
contractor.

3) Between alarm devices provided by other trades and ATC panels.

4) Power wiring from the ATC panels to smoke detectors and flow sensors.

i. Wiring from smoke detectors provided under this Section to the building fire alarm
systems will be provided under Division 16.

j. Refer to electrical drawings for details of wiring at motor control panels. Provide all
interconnecting wiring to start and stop motors.
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B. Control Sequence for Make up air unit MAU-1.

1. When the supply air temperature sensed by the averaging duct mounted supply air low limit
thermostat is below set point, an alarm light in the unit control panel shall be activated.
Low limit thermostats shall be manually reset.

2. When the unit is turned off at the motor control center, the fan shall be off, the two
positioned outdoor air damper shall be closed and the temperature controls shall be
deactivated.

3. When the unit is activated at the motor control center, the fan shall run, the two positioned
outdoor air damper shall be open and the temperature controls shall be activated.

4. When the space temperature sensed by the space thermostat is above set point, the gas
heating coil shall be off and motorized intake damper shall open, return damper closes.

5. When the space temperature sensed by the space thermostat is below set point, the gas
heating shall be activated.

6. When the airflow in the supply duct is below the set point of the flow sensor, an alarm will
be indicated at the local control panel. The flow sensor shall be vane type. Flow alarms
shall be manually reset at the local control panel.

C. Control Sequence for Exhaust Fan EF-1

1. Exhaust Fan with Outdoor Air Damper, Hand-Off-Auto Switch and Thermostat

2. Exhaust Fan

a. When the Hand-Off-Auto switch is in the hand position, the fan shall run and the
motor operated two position outdoor air intake damper in the air inlet duct, located on
MAU-1, shall be open.

b. When the Hand-Off-Auto switch is in the off position, the fan shall be off and the two
position outdoor air intake damper shall be closed.

c. When the Hand-Off-Auto switch is in the auto position and the temperature sensed by
the space temperature sensor, suspended above the equipment, is above set point (100
deg f), the two position outdoor air intake damper shall be open and an end switch
inside the damper motor shall energize the exhaust fan when the damper reaches the
full open position.

d. When the Hand-Off-Auto switch is in the auto position and the temperature sensed by
the space temperature sensor is below set point (100 deg f), the motor operated damper
end switch shall de-energize fan EF-1 and the damper motor shall close the two-
position outdoor air intake damper.
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PART 3 EXECUTION

3.01 INSTALLATION

A. The Contractor shall start up each piece of equipment and system and shall make all adjustments
so that the system is placed in proper operating condition.

B. The Contractor shall not install any equipment or materials until the Owner and Engineer have
approved all submittals. If any equipment or materials are installed prior to approval of the
submittals, it shall be at the Contractor's risk.

C. Equipment

1. Install equipment in accordance with manufacturer's recommendation. Provide piping and
ductwork connections in accordance with the requirements as specified elsewhere in this
Section.

D. Insulation - General

1. Do not apply insulation prior to testing and acceptance of ductwork and/or equipment.
Insulation shall not be applied to damp or frosty surfaces. Clean dust, dirt, grease and
moisture from surfaces of ducts before applying insulation or insulation adhesives. Install
all insulation in a neat and workmanlike manner. Nameplates and equipment certification
and data tags affixed to any piece of apparatus must remain exposed to view. Where two
layers of insulation are used, stagger all joints both ways. Secure each layer independently.
Continue insulation through walls, partitions, floors and sleeves.

2. The recommendations and instructions of the manufacturers of products used in the work
are hereby made part of this Section except as they may be superseded by other
requirements of this Section.

3. Adhesives, coatings and vapor barrier materials shall be applied as specified by the
manufacturer. Do not apply these materials when ambient temperature is above or below
the maximum and minimum ambient temperature respectively, specified as limits by the
manufacturer. In general, these limits are 90 degrees F and 40 degrees F, however, the
limitations are to be checked for each product.

4. All penetrations through a vapor barrier for hangers, instruments, etc, shall be sealed to
provide a complete vapor barrier. The use of staples or other fasteners that penetrate the
vapor barrier shall not be permitted.

5. Insulation systems that require a vapor barrier shall be installed with an intact vapor barrier
that covers the entire pipe, duct, or piece of equipment to be insulated. All edges of
insulation that do not abut another piece of insulation shall have the vapor barrier extended,
and sealed to the item being insulated. All penetrations through the insulation such as for
thermowells, test ports, dampers, nameplates, or other items shall have the vapor barrier
extend over the edges of the insulation and sealed to the item being insulated. Where items
are mounted on ductwork a standoff shall be provided to protect the vapor barrier. The
vapor barrier shall be sealed to the standoff.
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6. For insulated items exceeding 100 square feet, or 20 feet in length, extend the vapor barrier
to the item being insulated to reduce the area or length within a single enclosed area to the
dimensions listed above.

E. Ductwork Insulation

1. For purposes of insulation, flexible ductwork shall be treated as sheet metal ductwork.

2. Provide all cold ductwork with a vapor barrier. Where the method of attachment causes
penetrations of the vapor barrier, seal such penetrations with vaporseal adhesive and vapor
barrier tape.

3. Clips, pins, washers, staples, and other metal components shall be of the same material as
the duct to be insulated. Where items of the same material are not available, a material of
equal corrosion resistance may be used. If a different material of equal corrosion resistance
is to be used, it must be approved by the Engineer.

4. All outside corners of ductwork in the traffic level shall be protected by sheet metal angles.
Angles shall be 22 gauge galvanized steel with 2-in legs. When the duct is constructed of
materials other than galvanized steel, the protective angle shall be fabricated of the material
as the duct, or of equal corrosion resistance. If a different material of equal corrosion
resistance is to be used, it must be approved by the Engineer. Angles shall be attached to
the outside of the vapor barrier with adhesive. The entire inside surface of the corner angle
shall be coated with adhesive before being installed.

5. All joints in insulation shall be compressed 0.25-in. Corner insulation shall be lapped with
the overlap extending over the full thickness of the insulation layers. Open spaces in joints
are not acceptable. A minimum of two layers of insulation shall be used when the required
insulation thickness is greater than 2-in. Joints in adjacent layers shall be staggered a
minimum of 3-in.

6. All ductwork, except as specifically noted below, shall be insulated unless approved in
writing by the Engineer.

a. Exposed supply and return air ductwork located in the area it serves.

b. Exposed ventilation exhaust and relief ductwork located in the area it serves.

c. Exposed ventilation and relief ductwork located in areas that are neither heated nor
cooled.

d. Exposed outdoor air intake ductwork and plenums located in areas that are neither
heated nor cooled.

e. Return air ductwork located in return air ceiling spaces above the area it serves, except
where the return ductwork is installed in ceiling spaces with a roof above.

f. Toilet exhaust from toilets without showers, up to the exhaust air plenum if applicable.
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g. Toilet exhaust from toilets with showers in heated spaces, up to the exhaust air plenum
if applicable.

h. Process exhaust ductwork when the exhaust air temperature is within plus/minus 10
degrees F of the surrounding space, up to the exhaust air plenum if applicable.

i. Insulation Thickness - Concealed round and rectangular hot ductwork and exposed
round hot ductwork.

j. Supply ducts in heated spaces - 1-1/2-in

k. Ventilation supply air ducts and plenums between shut-off damper and outdoors 2-in

F. Installation of Ductwork

1. Fabricate and erect all ductwork where shown on the Drawings, as specified herein and in
accordance with SMACNA requirements. Rigidly support and secure ductwork in an
approved manner. Install hangers plumb and securely suspended from supplementary steel
or inserts in concrete slabs. Sufficiently thread lower ends of hanger rods to allow for
adequate vertical adjustment. Do not use building siding and metal decking to hang
ductwork.

2. Wherever ducts are divided, maintain the cross-sectional area. All such changes must be
approved and installed as directed by the Engineer or as approved on shop or erection
drawings.

3. During installation, close the open ends of ducts to prevent debris and dirt from entering.
Install work in accordance with the overall approved progress schedule and in cooperation
with all other trades so there will be no delay to other trades.

4. Provide the unused portion of external louvers (where it is not used as a fresh air intake or
exhaust) with a blank-off constructed of 0.0625-in aluminum. Provide blank-off panels
with aluminum reinforcing angles to prevent buckling and secured to the exterior wall with
aluminum angles and rustproof fasteners on not more than 12-in centers. Provide caulking
completely around the outside edge of the angle and the aluminum.

5. Install automatic dampers when supplied by other trades.

6. Cross-break sheet metal in accordance with SMACNA's duct construction standard. Apply
cross-breaking to the sheet metal between the standing seams or reinforcing angles. The
center of the cross-break shall be of the required height to assure each panel section being
rigid.

7. Cross-break streamlined ducts on top only and adequately brace internally.

8. Beading as specified in SMACNA will be acceptable in lieu of cross-breaking.

9. The drawings of the air ducts and air risers show the general location for installation of the
ducts and risers. Should additional offsets or changes in direction be made, these changes
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must be considered in the original bid and shall be installed at no additional cost to the
Owner.

10. All necessary allowances and provisions shall be made in the installation of the ducts for the
structural conditions of the building. Ducts shall be transformed or divided as may be
required. Wherever this is necessary, maintain the cross-sectional area. All of these
changes, however, must be approved and ducts installed as directed by the Engineer or as
approved on shop or erection drawings.

11. The taper of all transformations shall be not more than 15 degrees.

12. Secure casing to curbs according to SMACNA Duct Construction Standards.

13. Provide baffle plates as required to prevent stratification and to provide proper operation of
controls.

14. Ductwork reinforcing members shall be of the same material as the ductwork.

15. The use of button punching or snap locks on ductwork constructed of aluminum shall not be
permitted.

G. Hangers

1. Ductwork shall not come in contact with any of the ceiling construction or any other
equipment in the ceiling cavity.

H. Sealing of Ductwork

1. General - Unless otherwise indicated, seal all ductwork joints and seams using sealant in
accordance with the instructions of the sealant manufacturer and this Sections. All
transverse seams, joints and fitting connections, both shop and field assembled, shall be
sealed in accordance with this Section. Not more than one longitudinal seam shall be
unsealed in each section of duct.

2. Application of Sealant - Thoroughly clean all seams, joints, etc, of dirt, oil, grease, or other
coatings which might interfere with the adhesion of the duct sealant before the sealant is
applied.

3. Uncured sealant may be forced into the slotted side of the seam or joint before shop or field
assembly, and the joint or seam completed while the sealant is still uncured. Excess sealant
shall be removed from both the inside and outside of the duct before it sets.

4. Duct Tape - The use of duct tape alone for sealing ductwork is prohibited. Duct tape may
be used primarily for the purpose of retaining the uncured duct sealant in seams and joints
until it has cured. Duct tape shall not be applied to the inside of any duct nor shall it be
applied to standing type joints at any time. All duct tape used shall be compatible with Iron
Grip No. 601 sealant.
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5. Sealant shall be either in liquid form or a mastic with a maximum flame spread of 25 and a
maximum rate of fuel contributed and smoke developed of 50 when tested in accordance
with ASTM E84, NFPA 255 and UL 723.

I. Sealing systems shall be suitable for the environment. The following schedule is to be used to
select the sealant.

1. Indoor, dry galvanized round and rectangular duct is to be sealed with Iron Grip 601 or
equal.

2. Indoor, dry, stainless steel, aluminum and PVC coated is to be sealed with FTA 20 adhesive
and DT-Tape gypsum or equal.

3. All other areas unless otherwise noted are to be sealed with FTA 50 adhesive and DT-Tape
gypsum or equal.

4. All sealers listed or manufactured by Hardcast Inc and are to define the type of sealer.
Other equal sealants are acceptable.

J. Ductwork Fittings and Accessory Items

1. Duct Elbows - For rectangular ductwork where full radius elbows cannot be installed,
provide abrupt elbows equipped with shop-installed hollow, air foil turning vanes.

2. Flexible Connectors

a. Install flexible connectors at all duct connections to fans, fan units or blowers, air
handling units and air conditioning units. Make connections substantially air tight at
all seams and joints.

b. Where the construction of the flexible connection or vibration isolator results in a cross
sectional area of the connection, which is less than 90 percent of the adjacent
ductwork, the size of the connection shall be increased to provide a cross sectional area
equal to or greater than 90 percent of the adjacent duct.

c. Provide flexible duct connections at both the intake and discharge connections for all
fans and air handling units except as noted below:

1) Wall and roof fans that have integral motor/fan wheel isolation.

2) Air handling units where the fan is isolated from the intake and discharge
connections by internal flexible connections or separations, and the unit is
mounted without vibration isolators between the unit and the support structure.

3. Dampers

a. Install manual volume control dampers wherever it may be necessary to regulate air
volume for system air balancing and where shown on the Drawings.
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b. Install splitter dampers, where shown on the Drawings, to regulate air volume for
system air balancing. Splitter dampers shall be single blade, end pivoted type, manual
adjustment and position locking arrangement.

c. Factory-fabricated volume extractors shall be used at all supply air diffusers.

d. An access door, of ample size to permit maintenance and resetting of damper blades,
shall be installed at each opposed blade damper, splitter damper and volume extractor
so located for easy access to the damper blades.

4. Access Doors

a. Provide access doors at the following locations (minimum requirements):

1) Automatic dampers - linkage side.

2) Duct mounted temperature controllers.

3) Freeze-stats.

4) Filter banks.

b. Where access doors are required in ductwork located above ceilings, coordinate the
location of the access doors to clear the ceiling support system and to be accessible
through the ceiling grid.

K. Grilles, Registers and Diffusers

1. The location of diffusers, registers and grilles shall be as shown on the Reflected Ceiling
Plans. Where diffusers, registers and grilles are not located in the ceiling, there are no
Reflected Ceiling Plans provided, the location shall be as shown on the ductwork drawings.
The exact location of these devices shall be determined in the field in cooperation with the
other trades.

2. Install all devices in an approved manner in accordance with the manufacturer's
recommendation.

L. Filling in Space around Ductwork

1. To prevent sound passing through the area between the duct and the framed or cut opening
in the floors, walls or partitions, pack mineral wool to completely fill the space the full
depth of the opening. Whenever a fire-rated wall or floor is penetrated, fill the space around
the duct with a locally approved type of fireproof rope.

2. At fire walls apply galvanized sheet metal escutcheon plates on both faces of the wall to
close the gap between the structure and the sides of the insulated or bare duct.

Area 4RD Section 15500 - HVAC
SE Rockford Superfiind Site, FLS-1302 Page 37 of 40



P:\I681IEPA\SE_Rockford\Remedial Design\Area 4\Design\90%\Div 15\1550090%.doc
September 13,2004

M. Quality of Ductwork Installation

1. All ductwork shall be free from pulsation, chatter, vibration or objectionable noise. After
system is in operation, should these defects appear, correct by removing, replacing or
reinforcing the work. Sound levels shall not exceed the minimum requirement as specified
in ASHRAE 1980 Systems Volume, page 35.16, Table 23. No discreet tones will be
allowed.

2. The maximum allowable leakage of low pressure system shall be 5 percent of air volume.

N. Plenums

1. Seal fresh air inlet and exhaust air plenums at louvers or otherwise subject to weather
entrainment watertight at all bottom joints and seams and up all vertical seams for a
minimum of 12-in. After application, remove excess sealant before it sets hard. Where
possible, pitch fresh air inlet and exhaust air plenums down towards the louver. Where it is
not possible to pitch the plenum, provide a 1-in capped drain connection at the low point of
the plenum.

3.02 FIELD TESTING

A. Testing and Balancing

1. General - Test, adjust and balance all HVAC systems. If required by the Engineer, tests
shall be made during the progress of the work to demonstrate the strength, durability and
fitness of the installation. Furnish all instruments, ladders, lubricants, test equipment and
personnel required for the tests; including manufacturer's representatives for testing and
start-up of all Contractor supplied equipment. Before testing and balancing, all systems
shall be cleaned as specified. Submit four copies of records of all tests, measurements,
settings of throttling devices and nameplate data to the Engineer.

2. General Systems (plus/minus 10 percent)

3.03 CLEANING

A. Leave all ductwork and equipment in a thoroughly cleaned condition.

B. Maintain all ductwork, fans, coils, air filters, outlets and other parts of the ductwork systems in a
clean condition during installation.

C. Clean complete ductwork systems prior to testing and air balancing. Secure cheese cloth over all
openings of the ductwork system for entrapment of dirt during the cleaning operation.
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MAKEUP AIR UNIT, GAS FIRED HEATING SECTION: (MAU-1)

UNIT NO.
LOCATION
AREA SERVED
UNIT TYPE
UNIT CONFIGURATION
SUPPLY FAN
FAN TYPE
TOTAL CFM
OUTSIDE AIR MIN./MAX. CFM
EXT. SP. IN. WG.
DRIVE
MIN. MOTOR HP
VFD
MOTOR RPM
VOLTS/HZ/PHASE
MOTOR ENCLOSURE
SPARK PROOF
AIR ENT. DB/WB, DEG. F
AIR LVG. DB/WB, DEG. F
Fuel used
Fuel Consumption

MAU-1
Ceiling Suspended
Leachate Work Room
Heating Only
Blow Through

Centrifugal
1000
300/1000
0.3"
V-Belt
V*
No
1750
480/60/3
TEFC
No
15/76
75/55
Natural Gas
60CFH

FILTER
FILTER TYPE
FILTER SERVICE
MAX. FACE VEL., FPM

2-in Throw Away
30%
400 Max

UNIT CHARACTERISTICS
VIBRATION ISOLATOR TYPE
DWGS BASED ON MFR & MOD

Rubber-In-Shear
Reznor#SCE125

REMARKS AND ACCESSORIES:
1. REFER TO PLANS AND SECTIONS FOR FAN ROTATION, DISCHARGE AND MOTOR

LOCATION.
2. REFER TO PLANS AND SECTIONS FOR FLUE SIZE.
3. Unit shall be Reznor Mod SCE 125 or approved equal.
4. Unit shall have optional features as listed below:
a. E-3 stainless steel heat exchanger
b. E-3 stainless steel burner
c. E-3 stainless steel drip pan
d. Electronic modulation, 20% to 100% turndown
e. Makeup air controls, dampers
f. Filter rack with disposable filters
g. Insulated blower cabinet
h. Bottom return air inlet
i. Blower cabinet horizontal inlet with duct flange
j. Vertical vent terminal/combustion air inlet assembly
k. Disconnect switch
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FAN SCHEDULE

UNIT NO.

LOCATION

AREA SERVED

FAN TYPE

TOTAL CFM

SP. WG. IN.

FANRPM

WHEEL DIA., IN.

DRIVE (DIRECT, BELT OR
VARIABLE BELT)

MIN. MOTOR HP

VFD

MOTOR RPM

VOLTS/HZ/PHASE

MOTOR ENCLOSURE

SPARK PROOF (AMCA A, B, C,
NOT REQUIRED)

VIBRATION ISOLATOR TYPE

TEMPERATURE RANGE, DEG.
F

ALTITUDE, FEET ABOVE SEA
LEVEL

AIR CONTAMINANT (DUST,
CORROSIVES, ETC)

MTG. HOT. ABOVE FLOOR

DWGS BASED ON (MFR &
MOD: Motorized dampe

EF-1

Leachate Treatment Building

Equipment Room

Centrifugal Utility Fan

700

.25"

-

-

Belt

!/4

No

1750

115/60/1

TEFC

No

Manufacturer's Standard

55 to 105

822

No

See Drawing

Greenheck Mod. SFB-12-4

REMARKS:
1. REFER TO PLANS AND SECTIONS FOR FAN ROTATION, DISCHARGE AND MOTOR
LOCATION.

2. EF-3 shall be complete with belt guard.

3. Temperature Control, setpoint 100 deg. F.

END OF SECTION

Area4RD
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SECTION 16000

ELECTRICAL - OVERALL REQUIREMENTS

PARTI GENERAL

1.01 SCOPE OF WORK

A. Furnish all labor, materials, and equipment required to design, supply, and install complete, test,
and make operational, electrical, process instrumentation components, interconnection, and
systems as required.

B. Division 16 and the related Drawings, if any, are intended to be performance-based
specifications, unless otherwise noted. Therefore, unless specific procedures, materials,
preparations, design, construction, installation, service, or other requirements are noted, the
Contractor is responsible for determining, designing, and constructing the complete electrical,
and instrumentation, equipment, connections, and systems as required to power, control,
monitor, signal, and otherwise fulfill the requirements of these Contract Documents, as
submitted to, and approved by, the Illinois EPA.

C. The work shall include designing, furnishing, installing, and testing the equipment and materials
required in this project, including that required in Divisions 11 and 13.

1. Component shall include, but not be limited to, for all above and below grade systems:

a. Raceways, Boxes, Fittings, and Supports

b. Wires and Cables (600 Volt Maximum)

c. Wiring Devices

d. Miscellaneous Equipment

e. Transformers

f. Panelboards

g. Lighting System

h. Grounding System

i. Underground Items and Systems

j. Lightning Protection System

D. Applicability of this Section and Division 16:

1. The requirements of Division 16 shall apply to all electrical components supplied under
other Divisions of these specifications, unless otherwise specifically noted; except that
where specific electrical and/or instrumentation requirements are stated in individual

Area 4RD Section 16000 - Electrical - Overall Requirements
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Sections or on the Drawings, or required by utilities, the requirements stated in those
individual places shall take precedence over the requirements of this Division 16. In case
of a conflict, the Illinois EPA's decision will be final.

E. The work of this Division includes bringing in 3-phase services from the electrical utility
company sized with sufficient capacity to serve the required loads with 15 percent minimum
spare capacity. The Contractor shall arrange with power and telephone companies all
requirements for connections. The Contractor under these Contract Documents is responsible
for ensuring, and paying for, a full functional power supply for the project, regardless of which
components are provided by the power company and which are provided directly by the
Contractor.

F. The work shall also include completing design where required, furnishing, installing, and
testing the following:

1. Determining the power requirement for the equipment being furnished and providing a
distribution system based on the equipment being furnished. This may include additions to
any general information if noted in the Contract Documents.

2. Electrical service from the power company as noted.

3. Buried and exposed conduit, wire, cable, and field connections for all power motors, motor
controllers, control devices, control panels, and electrical equipment furnished under this
or other Divisions of these specifications.

4. Buried and exposed conduit, wiring, cable, and terminations for all field-mounted
instruments and controls furnished and mounted under this or other Divisions of these
specifications, including process instrumentation primary elements, transmitters, local
indicators, and control panels; lightning and surge protection equipment wiring at process
instrumentation transmitters; lighting and lighting panels; and HVAC. Install vendor
furnished cables specified under other Divisions of these specifications.

5. A complete raceway system for the specialty cable systems. Install the specialty cable
systems furnished for instrumentation in accordance with the system manufacturers'
installation instructions. Review the raceway layout, prior to installation, with the
instrumentation supplier and the cable manufacturer to insure raceway compatibility with
the systems and materials being furnished. Where redundant cables are furnished, install
cables in separate raceways.

6. Conduit, wiring, and terminations for any variable frequency drives, harmonic filters,
transformers, and power factor correction capacitors furnished and mounted under this or
other Divisions of these specifications.

7. Power and control wiring for all heating, ventilating, and air conditioning equipment
furnished under other Divisions of these Sections, including power and control wiring for
all fans, air conditioning, heaters, louvers, dampers, thermostats, and other HVAC
components.

8. Precast electrical handholes, frames, covers, and light pole bases.

Area 4RD Section 16000 - Electrical - Overall Requirements
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9. Conduit routing for all indoor and outdoor conduits for power distribution, control, and
instrumentation. All conduits are to be sealed.

10. 277/480V Distribution panelboards, dry type transformers, and 120/240V lighting
panelboards.

11. Lighting system for the buildings as per fixtures shown or per code. Provide minimum of
30 foot candles for process area and 20 foot candles for storage room.

12. Grounding and lightning protection system for each system and buildings, including
grounding loop at each building and consideration of the vapor being transported.

13. Miscellaneous interconnections and electrical equipment for a complete, operational
electrical and control system.

14. All site electrical work, including underground wiring, etc., especially to wells.

15. Make all field connections to control units and other control panels furnished under this
and other divisions of these Sections, including package units.

16. Excavation, bedding material, forms, concrete, and backfill for underground raceways;
forms and concrete for electrical equipment furnished under this Division 16 or other
Divisions. The work shall be in accordance with Divisions 2 and 3.

17. Telephone service from the telephone utility.

18. All variable speed drives and motors shall be coordinated and supplied by the motor or
driven equipment manufacturer. Motors shall be designed for the duty imposed by the
inverter. The drives shall be supplied with output filters where needed to reduce dV/dT and
voltage reflections for long circuits.

19. All motors shall be as specified in Section 16171.

1.02 RELATED WORK

A. Excavation and backfilling, including gravel or sand bedding for underground electrical work is
included in Division 2.

B. Cast-in-place concrete work, including concrete encasements for electrical duct banks,
equipment pads, light pole bases, and reinforcing steel, is included in Division 3.

1.03 SUBMITTALS

A. Submit shop drawings in accordance with Section 01300 for equipment, materials, and other
items furnished under Division 16.

B. Design: Provide a complete electrical design (including calculations and drawings) for the
systems and components, stamped and sealed by an Professional Electrical Engineer registered
in the State of Illinois. The P.E. Certification Form is provided in Section 01300.

C. Shop drawings shall be submitted for the following equipment:

Area4RD Section 16000 - Electrical - Overall Requirements
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1. Miscellaneous Equipment as specified in this section

2. Switchgear and Switchboards

3. Panelboards

4. Motor Starters and Variable Frequency Drives

5. Lighting Fixtures and Lamps

6. Precast Manholes and Handholes, Frames and Covers

7. Fire Alarm System

8. Telephone System

9. Heat Tracing

D. The manufacturers name and product designation or catalog numbers shall be submitted for the
following material:

1. Raceways, boxes, fittings, and hangers

2. Wire and cable

3. Switches, receptacles, and covers

4. Ground system resistance test equipment

E. Check shop drawings for accuracy and contract requirements prior to submittal. Shop drawings
shall be stamped with the date checked and a statement indicating that the shop drawings
conform to specifications and Drawings. This statement shall also list all exceptions to the
specifications and Drawings. Shop drawings not so checked and noted shall be returned.

F. The Illinois EPA's check shall be for conformance with the design concept of the project and
compliance with the specifications and Drawings. Errors and omissions on approved shop
drawings shall not relieve the Contractor from the responsibility of providing materials and
workmanship required by the specifications and Drawings.

G. All dimensions shall be field verified at the job site and coordinated with the work of all other
trades.

Area 4RD Section 16000 - Electrical - Overall Requirements
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H. In addition to manufacturer's equipment shop drawings, submit electrical installation working
drawings containing the following:

1. Concealed and buried conduit layouts, shown on floor plans drawn at not less than 1/4-in =
l-ft-0-in scale. The layouts shall include locations of process equipment, motor control
centers, transformers, panelboards, control panels and equipment, motors, switches, motor
starters, large junction or pull boxes, instruments, and any other electrical devices
connected to concealed or buried conduits.

2. Plans shall be drawn on high quality reproducible, double-sided Mylar, size 34-in by 22-in
and shall be presented in a neat, professional manner.

3. Concrete floors and/or walls containing concealed conduits shall not be poured until
conduit layouts are approved.

I. Operations and Maintenance Data

1. Submit operations and maintenance data for equipment furnished under this or other
Divisions, in accordance with Division 1 and individual Section's requirements. The
manuals shall be prepared specifically for this installation and shall include catalog data
sheets, drawings, equipment lists, descriptions, parts lists, etc., to instruct operating and
maintenance personnel unfamiliar with such equipment.

2. Manuals shall include the following as a minimum:

a. A comprehensive index.

b. A short-circuit calculation, as required by the local code, incorporating the as-built
conditions as finally installed at each service entrance. Calculations and one-line
diagrams shall be sealed and signed by a Professional Electrical Engineer licensed in
the State of Illinois.

c. Detailed service, maintenance, and operation instructions for each item supplied.

d. Special maintenance requirements particular to this system shall be clearly defined,
along with special calibration and test procedures.

e. The operating instructions shall also incorporate a functional description of the entire
system, with references to the systems schematic drawings and instructions.

f. Complete parts list with stock numbers, including spare parts.

J. Record Documents

1. Contractor shall provide the following documents following start-up of each of the
facilities:

a. A complete "Record" set of approved shop drawings.

b. A complete list of the equipment supplied, including serial numbers, ranges, and
pertinent data.
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c. A table listing of the "as left" settings for all timing relays and alarm and trip
setpoints.

d. System schematic drawings "Record," illustrating all components, piping, and electric
connections of the systems supplied under this Section.

1.04 REFERENCE STANDARDS

A. Electric equipment, materials, and installation shall comply with the National Electrical Code
(NEC) (latest) and with the following codes and standards:

1. National Electrical Safety Code (NESC)

2. Occupational Safety and Health Administration (OSHA)

3. National Fire Protection Association (NFPA)

4. National Electrical Manufacturers Association (NEMA)

5. American National Standards Institute (ANSI)

6. Insulated Cable Engineers Association (ICEA)

7. Instrument Society of America (IS A)

8. Underwriters Laboratories Inc. (UL)

9. Factory Mutual (FM)

10. National Electrical Testing Association (NETA)

11. On airport property: Federal Aviation Administration

12. Local applicable building code

B. Where reference is made to one of the above standards, the revision in effect at the time of bid
opening shall apply.

C. The Contractor is encouraged to determine if pertinent equipment designated as meeting
"Energy Star" ratings, and otherwise attaining the pertinent specification is available, at
competitive pricing.

1.05 ENCLOSURE TYPES

A. Unless otherwise specified, or shown on the Drawings, electrical enclosures shall have the
following ratings:

1. NEMA 4X for indoor services - Leachate Treatment Building.

Area 4RD Section 16000 - Electrical - Overall Requirements
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2. For indoor service in well vaults or main extraction and treatment areas in buildings, if
accumulation of combustible concentrations of flammable gases is possible: NEMA 7
(explosion proof- see individual specification).

3. NEMA 4X for outdoor locations and well vaults when not exposed to possible
accumulation of combustible concentrations of flammable gases.

1.06 SERVICE AND METERING

A. The power company serving this project is ComEd. Service will be obtained at 480/277-volts, 3-
phase, 4-wire, 60-Hz. Initial contact with the utility should be arranged through the City of
Rockford:

Brian Eber
City of Rockford
Dept. of Public Works
425 E. State St.
Rockford, IL 61104

815-987-5570

B. The Contractor is to confirm that the power company will be responsible for the following
work:

1. Furnishing and installing the primary overhead conductors and pole line, or buried
connection.

2. Furnishing and installing the riser pole, primary cutouts, lightning arresters, and grounding.

3. Furnishing and installing primary cables.

4. Furnishing and installing transformer.

5. Termination of underground primary cables at riser pole.

6. Termination of underground primary cables at the transformer.

7. Furnishing metering current transformers (CT), meter, and meter wiring.

8. Furnishing meter base.

C. The Contractor shall be responsible for the following work:

1. Obtain an estimate from the power company for the work described in paragraph 1.06B
above and include the cost of the power company work in the Bid Price. Provide any above
items not furnished by the power company.

2. Make all arrangements with the power company for obtaining electrical service, pay all
power company charges, and furnish all labor and material required for the electrical
service.

Area 4RD Section 16000 - Electrical - Overall Requirements
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3. Furnishing and installing the primary conduits and pull boxes (if required by power
company). Conduit size and type shall be approved by the power company.

4. Furnishing and installing the transformer pad and grounding (if required by power
company).

5. Furnishing secondary conduits and cables. Conduit size and type shall be approved by the
power company.

6. Furnishing and installing a power company approved metering current transformer
enclosure.

7. Installing meter base.

8. Furnishing and installing an empty conduit with pull line from the metering CT enclosure
to the meter enclosure. Conduit size and type shall be approved by the power company.

9. All work shall be done in accordance to the power company's standards and requirements.

D. Submit shop drawings for the noted items to the power company for approval.

1.07 CODES, INSPECTION, AND FEES

A. Equipment, materials, and installation shall comply with the requirements of the local authority
having j urisdiction.

B. Obtain all necessary permits and pay all fees required for permits and inspections.

1.08 TESTS AND SETTINGS

A. Test systems and equipment furnished under Division 16 and repair or replace all defective
work and equipment. Refer to the individual equipment sections for additional specific testing
requirements.

B. Make adjustments to the systems and instruct the Illinois EPA's personnel in the proper
operation of the systems.

C. In addition to the specific testing requirements listed in the individual Sections, the following
minimum tests and settings shall be performed.

1. Mechanical inspection, testing and settings of circuit breakers, disconnect switches, motor
starters, overload relays, control circuits, and equipment for proper operation.

2. Check the full load current draw of each motor. Where power factor correction capacitors
are provided the capacitor shall be in the circuit at the time of the measurement. Check
ampere rating of thermal overloads for motors and submit a typed record to the Illinois
EPA of the same, including MCC cubicle location and driven load designation, motor
service factor, horsepower, and Code letter. If incorrect thermal overloads are installed,
replace with the correct size overload.
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3. Check power and control power fuse ratings. Replace fuses if they are found to be of the
incorrect size.

4. Check settings of the motor circuit protectors. Adjust settings to lowest setting that will
allow the motor to be started when under load conditions.

5. Check motor nameplates for correct phase and voltage. Check bearings for proper
lubrication.

6. Check rotation of motors prior to testing the driven load. Disconnect the driven equipment
if damage could occur due to wrong rotation. If the rotation is incorrect for the driven
equipment correct motor connections at the motor terminal box.

7. Check interlocking, control, and instrument wiring for each system and/or part of a system
to prove that the system will function properly as indicated by control schematic and
wiring diagrams.

8. Verify all terminations at transformers, equipment, panels, and enclosures by producing a
1,2,3 rotation on a phase sequenced motor when connected to "A," "B," and "C" phases.

D. Testing shall be scheduled and coordinated with the Illinois EPA at least 2 weeks in advance.
Provide qualified test personnel, instruments, and test equipment.

1.09 COORDINATION AND INTERPRETATION OF CONTRACT DOCUMENTS

A. Any Contract Documents are not intended to indicate exact locations of conduit runs.
Coordinate the conduit installation with other trades and the actual supplied equipment.

B. Install each 3-phase circuit in a separate conduit unless otherwise indicated.

C. Unless otherwise approved by the Illinois EPA, conduit shown exposed shall be installed
exposed; conduit shown concealed shall be installed concealed.

D. Unless otherwise approved by the Illinois EPA, circuits shall be as "home-runs" and all
necessary fittings and boxes shall be provided for a complete raceway installation.

E. Verify the exact locations and mounting heights of lighting fixtures, switches, and receptacles
prior to installation.

F. Except where dimensions are indicated, the locations of equipment, fixtures, outlets, and similar
devices shown are approximate only. Exact locations shall be determined by the Contractor and
approved by the Illinois EPA during construction. Obtain information relevant to the placing of
electrical work and in case of any interference with other work, proceed as acceptable to the
Illinois EPA and furnish all labor and materials necessary to complete the Work in an approved
manner.

G. Circuit layouts, if indicated, are not intended to show the number of fittings or other installation
details. Furnish all labor and materials necessary to install and place in satisfactory operation
all power, lighting, and other electrical and instrumentation systems required.
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H. Redesign of electrical, instrumentation, or mechanical work that is required resulting from the
Contractor's use of an alternate item, arrangement of equipment and/or layout other than
specified herein, shall be done by the Contractor at his/her own expense. Redesign and detailed
drawings shall be submitted to the Illinois EPA for approval. No additional compensation or
time extension will be provided for changes in the work, either his/her own or others, caused by
such redesign.

I. Raceways and conductors for low voltage (120 volts) thermostats controlling HVAC unit
heaters, exhaust fans, and similar equipment are not normally shown on the Drawings. Provide
raceways and conductors between the thermostats, the HVAC equipment, and the motor starters
for a complete and operating system. Raceways shall be installed concealed in all finished
space and may be installed concealed or exposed in process spaces. Thermostats shall be
located per the manufacturer's recommendations and as acceptable to the Illinois EPA.

J. Raceways and conductors for lighting, switches, receptacles, and other miscellaneous low
voltage power and instrumentation systems as specified are not shown on the Drawings.
Raceways and conductors shall be provided as required for complete and operating systems and
as acceptable to the Illinois EPA.

1.10 PHASE BALANCING

A. The Contract Documents do not attempt to balance the electrical loads across the phases.
Circuits on motor control centers and panelboards shall be field connected to result in evenly
balanced loads across all phases.

B. Field balancing of circuits shall not alter the conductor color-coding requirements as specified,
or as required by code.

1.11 SIZE OF EQUIPMENT

A. Investigate each space in the structure through which equipment must pass to reach its final
location. Coordinate shipping splits with the manufacturer to permit safe handling and passage
through restricted areas in the structure.

B. The equipment shall be kept upright at all times during storage and handling. When equipment
must be tilted for passage through restricted areas, brace the equipment to insure that the tilting
does not impair the functional integrity of the equipment.

1.12 RECORD DRAWINGS

A. As the work progresses, legibly record all field changes on a set of project contract drawings,
hereinafter called the "record drawings" as noted in Division 1 and below.

B. Record drawings shall accurately show the installed condition of the following items:

1. One-line Diagram(s).

2. Raceways and pullboxes.

3. Conductor sizes and conduit fills.
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4. Panel Schedule(s).

5. Control Wiring Diagram(s).

6. Lighting Fixture Schedule(s).

7. Lighting fixture, receptacle and switch outlet locations.

8. Underground raceways.

9. Plan view, sizes, and locations of switchgear, distribution transformers, substations, motor
control centers, and panelboards.

10. Lightning protection.

11. Grounding systems.

C. Submit a schedule of control wiring raceways and wire numbers, including the following
information:

1. Circuit origin, destination, and wire numbers.

2. Field wiring terminal strip names and numbers.

D. As an alternate, point-to-point connection diagrams showing the same information may be
submitted in place of the schedule of control wiring raceways and wire numbers.

E. Submit the record drawings and the schedule of control wiring raceways and wire numbers (or
the point-to-point connection diagram) to the Illinois EPA.

1.13 EQUIPMENT INTERCONNECTIONS

A. Review shop drawings of equipment furnished under other Divisions of these specifications and
prepare coordinated wiring interconnection diagrams or wiring tables. Submit copies of wiring
diagrams or tables with record drawings.

B. Furnish and install all equipment interconnections.

1.14 MATERIALS AND EQUIPMENT

A. Materials and equipment shall be new.

B. Material and equipment of the same type shall be the product of one manufacturer and shall be
UL listed.

C. Provide Quality Control.

D. Warrant all equipment furnished under Division 16 or other Divisions. Refer to individual
equipment sections for additional warranty items.
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1.15 EQUIPMENT IDENTIFICATION

A. Identify equipment (disconnect switches, separately mounted motor starters, control stations,
etc.) with the name of the equipment it serves. Motor control centers, control panels,
panelboards, switchboards, switchgear, junction or terminal boxes, transfer switches, etc., shall
have nameplate designations as shown on the Drawings, or as acceptable to the Illinois EPA.

B. Nameplates shall be engraved, laminated plastic, not less than 1/16-in thick by 3/4-in by
2-1/2-in with 3/16-in high white letters on a black background.

C. Nameplates shall be screw mounted to NEMA 1 enclosures. Nameplates shall be bonded to all
other enclosure types using an epoxy or similar permanent waterproof adhesive. Two-sided
foam adhesive tape is not acceptable. Where the equipment size does not have space for
mounting a nameplate the nameplate shall be permanently fastened to the adjacent mounting
surface.

PART 2 PRODUCTS

2.01 CONDUITS AND FITTINGS

A. Rigid Steel Conduit

1. Rigid steel conduit interior and exterior shall be hot-dipped galvanized and be as
manufactured by the Allied Tube and Conduit Corp.; Wheatland Tube Co.; Triangle PWC
Inc. or equal.

B. PVC Coated Rigid Steel Conduit

1. PVC coated rigid steel conduit shall have a minimum 0.040-in thick, poly vinyl chloride
coating permanently bonded to hot-dipped galvanized steel conduit and an internal
chemically cured urethane or enamel coating. The ends of all couplings, fittings, etc., shall
have a minimum of one pipe diameter in length of PVC overlap. PVC conduit and fittings
shall be manufactured by Occidental Coating Company; "Plasti-Bond Red" as
manufactured by Robroy Industries; Triangle PWC Inc. or equal.

C. Rigid Aluminum Conduit

1. Rigid aluminum conduit shall be 6063 alloy and shall be as manufactured by New Jersey
Aluminum Corp.; AFC Co.; VAW of America, Inc. or equal.

D. Intermediate Metal Conduit

1. Intermediate metal conduit shall be hot-dipped or electro-galvanized steel as manufactured
by Allied Tube and Conduit Corp.; Triangle PWC Inc.; Wheatland Tube Co. or equal.

E. Rigid Nonmetallic Conduit

1. PVC conduit shall be rigid polyvinyl chloride schedule 40 and 80 as manufactured by
Carlon; An Indian Head Co.; Kraloy Products Co., Inc.; Highland Plastics Inc. or equal.

F. Liquidtight Flexible Metal Conduit, Couplings and Fittings

Area 4RD Section 16000 - Electrical - Overall Requirements
SE Rockford Superfund Site, FLS-1302 Page 12 of 38



P:\1681IEPA\SE_Rockford\Remedial DesignVArea 4\Design\90%\Div 16\16000.doc
September 13,2004

1. Liquidtight flexible metal conduit shall be Sealtite, Type UA, manufactured by the
Anaconda Metal Hose Div.; Anaconda American Brass Co.; American Flexible Conduit
Co., Inc.; Universal Metal Hose Co. or equal.

2. Fittings used with liquidtight flexible metal conduit shall be of the screw-in type as
manufactured by the Thomas & Betts Co.; Crouse-Hinds Co. or equal.

G. Flexible Couplings

1. Flexible couplings shall be type ECGJH as manufactured by the Crouse-Hinds Co.;
Appleton Electric Co.; Killark Electric Manufacturing Co. or equal.

H. Boxes and Fittings

1. Pressed steel switch and outlet boxes shall be hot-dipped galvanized as manufactured by
the Raco Manufacturing Co.; Adalet Co.; O.Z. Manufacturing Co. or equal.

2. For use in NEMA 1 areas, terminal boxes, junction boxes, pull boxes etc., shall be
galvanized sheet steel with continuously welded seams. Box bodies shall be flanged and
shall not have holes or knockouts. Box bodies shall not be less than 14 gauge metal and
covers shall not be less than 12 gauge metal. Covers shall be gasketed and fastened with
stainless steel screws. Terminal boxes shall be furnished with hinged doors, terminal
mounting straps and brackets. Terminal blocks shall be NEMA type, not less than 20
Amp., 600 Volt. Boxes shall be as manufactured by Hoffman Engineering Co.; Lee
Products Co.; Keystone/Rees, Inc. or equal.

3. NEMA 4 terminal boxes, junction boxes, pull boxes, etc., shall be sheet stainless steel
unless otherwise shown on the Drawings. Boxes shall have continuously welded seams
and mounting feet. Welds shall be ground smooth. Boxes shall be flanged and shall not
have holes or knockouts. Box bodies shall not be less than 14 gauge metal and covers shall
not be less than 12 gauge metal. Covers shall be gasketed and fastened with stainless steel
clamps. Terminal boxes shall be furnished with hinged doors, terminal mounting straps
and brackets. Terminal blocks shall be NEMA type, not less than 20 Amp, 600 Volt.
Boxes shall be as manufactured by Hoffman Engineering Co.; Lee Products Co.;
Keystone/Rees, Inc. or equal.

4. NEMA 4X terminal boxes, junction boxes and pull boxes shall be fiberglass reinforced
plastic with stainless steel hardware and gasketed covers. Terminal boxes shall be
furnished with hinged doors, terminal mounting straps and brackets. Terminal blocks shall
be NEMA type, not less than 20 Amp., 600 Volt. Boxes shall be as manufactured by
Hoffman Engineering Co.; Lee Products Co.; Keystone/Rees, Inc. or equal.

5. Explosion-proof boxes shall be designed for Class 1, Group D, Division 1 hazardous
locations. They shall be cast iron with cadmium-zinc or hot-dipped galvanized finish,
stainless steel or hot-dipped galvanized bolts; Type EJB as manufactured by the
Crouse-Hinds Company; Appleton Electric Co.; The Pyle-National Co. or equal.

6. All boxes and fittings used with PVC coated conduit shall be furnished with a PVC coating
bonded to the metal, the same thickness as used on the coated steel conduit. The ends of
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couplings and fittings shall have a minimum of one pipe diameter PVC overlap to cover
threads and provide a seal.

7. Cast or malleable iron device boxes shall be Type FD. All cast or malleable iron boxes
and fittings shall have cadmium-zinc finish with cast covers and stainless steel screws as
manufactured by the Grouse-Hinds Co. or equal.

8. Cast aluminum device boxes shall be Type FD. All cast aluminum boxes and fittings shall
be copper-free aluminum with cast aluminum covers and stainless steel screws as
manufactured by the Killark Electric Co.; Grouse-Hinds Co.; L. E. Mason Co. or equal.

9. Steel elbows and couplings shall be hot-dipped galvanized. Elbows and couplings used
with PVC coated conduit shall be furnished with a PVC coating bonded to the steel, the
same thickness as used on the coated steel conduit.

10. Conduit hubs shall be as manufactured by Myers Electric Products, Inc. or equal.

11. Conduit wall and floor seals for sleeved openings shall be type CSMI as manufactured by
the O.ZVGedney Co. or equal.

12. Explosion proof fittings shall be as manufactured by the Crouse-Hinds Co.; Appleton
Electric Co.; O.ZVGedney Co. or equal.

13. Conduit sealing bushings shall be O.Z./Gedney Type CSB or equal.

I. Conduit Mounting Equipment

1. In dry indoor areas, hangers, rods, backplates, beam clamps, channel, etc., shall be
galvanized iron or steel.

2. PVC coated steel channel or fiberglass channel with stainless steel hardware shall be used
in areas designated "WET" and "CORROSIVE" and in outdoor locations. Fiberglass
channel shall be resistant to the chemicals present in the area in which it is used.

J. Wall and Floor Slab Opening Seals

1. Wall and floor slab openings shall be sealed with "FLAME-SAFE" as manufactured by the
Thomas & Berts Corp.; Pro Set Systems; Neer Mfg. Co.; Specified Technologies, Inc. or
equal.

K. Cold Galvanizing Compound

1. Cold galvanizing compound shall be as manufactured by ZRC Products Company, a
division of Norfolk Corp. or equal.

2.02 WIRE, CABLE AND ACCESSORIES

A. Wires and cables shall be of annealed, 98 percent conductivity, soft drawn copper.

B. All conductors shall be stranded, except that lighting and receptacle wiring may be solid.
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C. Except for control, signal and instrumentation circuits, wire smaller than No. 12 AWG shall not
be used.

D. Wire for lighting, receptacles and other circuits not exceeding 150 Volts to ground shall be NEC
Type THHN/THWN as manufactured by Okonite Co.; Southwire Co.; Pirelli Corp., or equal.

E. Wire for circuits over 150 Volts to ground shall be NEC type THHN/THWN for sizes up to No.
4/0 AWG and Type RHW for sizes greater than No. 4/0 AWG as manufactured by Okonite Co.;
Southwire Co., or equal.

F. Wire for control, status and alarm circuits shall be No. 14 AWG NEC type THHN/THWN,
stranded as manufactured by the Okonite Co.; Carol Cable Co. Inc. West; Pirelli Cable Corp. or
equal.

G. Multi-conductor control and power cables shall have stranded conductors with type
THHN/THWN insulated, nylon conductor covering, and an overall PVC jacket covering the
individual wires. Cable shall be TC rated meeting UL 1277 and IEEE 383 Standards. Cable
shall be flame resistant, nonpropagating and suitable for installation in a Class I, Division II
hazardous location and for direct burial in earth. Power and control cables shall be furnished
with a green ground conductor. Power cables shall be furnished with a white neutral conductor
where required to serve phase to neutral loads. Cable shall be as manufactured by the Okonite
Co.; Southwire Co.; General Cable Co., or equal.

H. Wire for process instrumentation signals (i.e., 1-5 VDC, 4-20 mA), R.T.D., potentiometer and
similar signals shall be:

1. Single pair cable:

Conductors: 2- No. 16 stranded and twisted on 2-in lay
Insulation: PVC with 300 Volt, 105 degree C rating
Shield: 100 percent mylar tape with drain wire
Jacket: PVC with UL Subject 13, UL 1581, and manufacturers identification
Max overall
diameter: 0.262-in
Misc: UL listed for underground wet location use
Manufacturers: BeldenNo. 1030 or equal

2. Three conductor (triad) cable:

Conductors: 3- No. 16 stranded and twisted on 2-in lay
Insulation: PVC with 300 Volt, 105 degree C rating
Shield: 100 percent mylar tape with drain wire
Jacket: PVC with UL Subject 13, UL 1581 and manufacturers identification
Max overall
diameter: 0.276-in
Misc: UL listed for underground wet location use
Manufacturers: BeldenNo. 1031 or equal

3. Multiple pair cables (for underground runs through handholes or manholes):

Conductor: multiple 2- No.22 stranded and twisted on a 2-in lay
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Insulation: PVC with 300 Volt, 105 degree C rating
Shield: Individual pairs shielded with 100 percent mylar tape and drain wire
Jacket: PVC with UL Subject 13, UL 1581 manufacturers identification
Misc: UL listed for underground wet location use
Manufacturers: Belden No. 9330,9331, 9332, 9333, 9334, 9335, 9336, 9337, or equal

I. Splices for power wiring shall be compression type connectors insulated with a heat shrink boot
or outer covering and epoxy filling. Splice kits shall be as manufactured by Raychem; Ideal
Industries; 3M Co. or equal.

J. Motor connections shall be ring type mechanical compression terminations installed on the
branch circuit wires and the motor leads and secured with bolt, nut and springwasher.
Connections shall be insulated with a Raychem Type RVC, roll-on stub insulator or equal.

K. Termination connectors for control wiring shall be of the locking fork-end (upturned leg ends)
type as manufactured by Ideal Industries; 3M Co.; Panduit Corp. or equal.

L. Splices for control wiring shall be insulated compression type connectors of the expanded vinyl
insulated parallel or pigtail type as manufactured by Ideal Industries; 3M Co.; Panduit Corp. or
equal.

M. Termination connectors for shielded instrumentation wiring shall be of the locking fork-end
(upturned leg ends) type as manufactured by Ideal Industries; 3M Co.; Panduit Corp. or equal.

N. Wire markers shall be "Omni-Grip" as manufactured by the W.H. Brady Co.; Thomas & Berts
Co.; 3M Co. or equal.

O. Wire and cables with diameters exceeding the capacity of the "Omni-Grip" shall be marked
with pre-printed, self-adhesive vinyl tapes as manufactured by the W.H. Brady Co.; Panduit
Corp. or equal.

P. Direct buried cable warning tape shall be 6-in wide, red polyethylene not less than 0.0035-in
thick. Tape shall be W.H. Brady Co., Cat. No. 91296, or equal.

2.03 WIRING DEVICES

A. Wall switches shall be heavy duty, specification grade, toggle action, flush mounting quiet type.
All switches shall conform to the latest revision of Federal Specification WS 896. Wall
switches shall be of the following types and manufacturer:

1. Single pole, 20 Amp, 120/277 Volt - Arrow-Hart, Catalog No. 1991, or equal by Harvey
Hubbell, Inc.; Pass & Seymour, Inc., or equal.

2. Double pole, 20 Amp, 120/277 Volt - Arrow-Hart, Catalog No. 1992, or equal by Harvey
Hubbell, Inc.; Pass & Seymour, Inc., or equal.

3. Three way, 20 Amp, 120/277 Volt - Arrow-Hart, Catalog No. 1993, or equal by Harvey
Hubbell, Inc.; Pass & Seymour, Inc., or equal.

4. Four way, 20 Amp, 120/277 Volt - Arrow-Hart, Catalog No. 1994, or equal by Harvey
Hubbell, Inc.; Pass & Seymour, Inc., or equal.
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5. Explosion-proof single pole factory sealed switches shall be for 20 Amp, 120/277 Volts,
mounted in copper free aluminum or malleable iron cast boxes and be similar and equal to
Grouse-Hinds EDS Series, or equal by Appleton Electric Co. or Killark.

B. Receptacles shall be heavy duty, specification grade of the following types and manufacturer or
equal. Receptacles shall conform to Federal Specification WC596-F.

1. Duplex, 20 Amp, 125 Volt, 2P, 3 W; Arrow-Hart, Catalog No. 5362, or equal by Harvey
Hubbell, Inc.; Pass & Seymour, Inc.

2. Weatherproof/corrosion resistant single, 20 Amp, 125 Volt, 2P, 3W, with cover;
Grouse-Hinds Co., Catalog No. WLRS-5-20, or equal by Appleton Electric.

3. Weatherproofcorrosion resistant duplex, 20 Amp, 125 Volt, 2P, 3W, with cover;
Crouse-Hinds Co., Catalog No. WLRD-5-20 or equal by Appleton Electric.

4. Ground fault interrupter, duplex, 20 Amp, 125 Volt, 2P, 3W, GFCI feed thru type with
"test" and "reset" buttons. Arrow-Hart, Catalog No. GF5342 or equal by Harvey Hubbell,
Inc.; Pass & Seymour, Inc., or equal.

5. Single, "power lock," 20 Amp, 125 Volt, 2P, 3W; Arrow-Hart, Catalog No. 23030 and
plug Arrow-Hart, Catalog No. 23035N or equal by Harvey Hubbell, Inc.; Pass & Seymour,
Inc., or equal.

6. Single, 20 Amp, 250 Volts, 2P, 3W; Arrow-Hart, Catalog No. 5861 or equal by Harvey
Hubbell, Inc.; Pass & Seymour, Inc., or equal.

7. Single twist-lock, 20 Amp, 250 Volts, 2P, 3W; Arrow-Hart, Catalog No. 6210; plug:
Arrow-Hart, Catalog No. 6212 or equal by Harvey Hubbell, Inc.; Pass & Seymour, Inc., or
equal.

8. Single twist-lock, 30 Amp, 250 Volts, 2P, 3W; Arrow-Hart, Catalog No. 6340; plug:
Arrow-Hart, Catalog No. 6342 or equal by Harvey Hubbell, Inc.; Pass & Seymour, Inc., or
equal.

9. Explosion-proof single, 20 Amp, 125 Amp, 2P, 3W; Appleton Electric, Catalog No.
CPCI-2350 and plug, Appleton Electric, Catalog No. CPP-2033 or equal by Crouse-Hinds;
Harvey Hubbell Inc.

10. Explosion-proof duplex, 20 Amp, 125 Volt, 2P, 3W; Appleton Electric, Catalog No.
CPC2-2350 and plug, Appleton Electric, Catalog No. CPP-2023 or equal by Crouse-Hinds;
Harvey Hubbell, Inc.

C. Device Plates

1. Plates for indoor flush mounted devices shall be of the required number of gangs for the
application involved and shall be as follows:

a. Administration type buildings: Smooth, high impact nylon of the same manufacturer
and color as the device. Final color to be as selected by the Architect.
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b. Where permitted in other areas of the plant, flush mounted devices in cement block
construction shall be Type 302 high nickel (18-8) stainless steel of the same
manufacturer as the devices.

2. Plates for indoor surface mounted device boxes shall be cast metal of the same material as
the box, Grouse-Hinds, No. DS23G and DS32G, or equal.

3. Oversized plates shall be installed where standard plates do not fully cover the wall
opening.

4. Device plates for switches mounted outdoors or indicated as weatherproof shall be
gasketed, cast aluminum with provisions for padlocking switches "On" and "Off," Grouse
Hinds, No. DS185, or equal.

5. Multiple surface mounted devices shall be ganged in a single, common box and provided
with an adapter, if necessary, to allow mounting of single gang device plates on multigang
cast boxes.

6. Engraved device plates shall be provided where required.

7. Weatherproof, gasketed cover for GFI receptacle mounted in a FS/FD box shall be
Arrow-Hart, Catalog No. 4501-FS or equal by Harvey Hubbell, Inc.; Pass & Seymour,
Inc., or equal.

D. Three Phase Power Receptacles

1. Three phase power receptacles and plugs shall be rated for the voltage and current ratings
of the connected load or as specified.

2. Receptacles and plug housings shall be constructed of copper free aluminum listed to UL
498 for watertight construction. Hardware shall be stainless steel.

3. Performance

a. Maximum working voltage: 600 Volts RMS.

b. Dielectric withstand voltage: 3000 Volts.

c. Full load break capability at rated current.

d. 5000 connect/disconnect cycles at rated voltage and current.

4. Furnish and install one mating plug with each receptacle.

5. Provide the following features:

a. Color coded by voltage.

b. One piece housing/angled backbox.
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c. Shrouded pins.

d. Self closing gasketed cover.

e. Watertight cable entrances/stress relief grips.

f. Mating keys.

6. Acceptable manufacturers:

a. Hubbell (North American Rated Series II)

b. General Electric

c. Arrow-Hart

E. Interlocked Three Phase Power Receptacles

1. Interlocked three phase power receptacles shall include a combination receptacle and a
mechanically interlocked disconnect switch. The two units shall be interlocked to prevent
removal or insertion of the plug unless the switch is in the OFF position.

2. Provide a matching plug for every unit furnished.

3. Switch, power receptacle and mating plug shall be constructed of copper free aluminum.

4. Assembly shall be listed to UL 498 for watertight-construction.

5. Hardware shall be stainless steel.

6. Performance:

a. Maximum working voltage: 600 Volts RMS.

b. Dielectric withstand voltage: 3000 Volts.

c. Full load break capability at rated current.

d. 5000 connect/disconnect cycles at rated voltage and current.

7. Provide the following features:

a. Color coded by voltage.

b. One piece housing/angled backbox.

c. Shrouded pins.

d. Self closing gasketed cover.

e. Watertight cable entrances/stress relief grips.
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f. Mating keys.

8. The disconnect switch shall be unfused with ratings as hereinbefore specified. Provide
lockout provisions on the disconnect switch handle.

9. Acceptable manufacturers:

a. Crouse-Hinds

b. Appleton

c. Killark

d. Hubbell

2.04 VARIABLE FREQUENCY DRIVES

A. Variable Speed Drives

1. AC Adjustable Frequency Drives: Sine-coded pulse width modulated (PWM),
transistorized inverter designed for use with standard induction motors up to 50 Hp,
constant or variable torque as required for the load application, with current limiting input
fuses, line reactors, circuit breaker disconnect, motor isolation contactor, control
transformer overload relays and process signal follower card. Drives shall be UL listed.

2. Service Conditions

a. Input power: 460 VAC, plus 10 percent, minus 5 percent, 3 Phase, 60 Hz.

b. Input frequency: 57 to 63 Hz.

c. Ambient temperature: 0 to 40 degrees C (Enclosed).

d. Elevation:

e. Relative humidity: Up to 90 percent non condensing.

f. It is anticipated VFD's will be installed in an air conditioned room or cabinet.

3. Minimum Drive Efficiency: 95 percent or better at 4/4 motor base speed and rated torque.

a. Efficiencies shall be based on a centrifugal load condition with current proportional to
the square of the speed and shall include all control power and cooling system losses
associated with the drive.

4. Displacement Power Factor: 0.95 or better at any speed, measured at drive input terminals.

5. Drive Output: 100 percent rated current continuous, suitable for operation of the driven
equipment over a 30:1 speed range without overloading or low speed cogging. Drives
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shall be capable of a continuous overload up to 110 percent rated current and a maximum
150 percent overload for 1 minute. Starting torque shall be matched to the load.

6. Voltage Regulation: plus or minus 1 percent of rated value, no load to full load.

7. Output Frequency Drift: No more than plus or minus 0.5 percent from setpoint.

8. Drives shall withstand five cycle transient voltage dips of up to 15 percent of rated voltage
without an undervoltage trip or fault shutdown, while operating a variable torque load.

9. Protection of power semiconductor components shall be accomplished without the use of
fast acting semiconductor output fuses. Subjecting the controller to any of the following
conditions shall not result in component failure or the need for fuse replacement.

a. Short circuit at controller output

b. Ground fault at controller output

c. Open circuit at controller output

d. Input undervoltage

e. DC bus overvoltage

f. Loss of input phase

g. AC line switching transients

h. Instantaneous overload

i. Sustained overload exceeding 115 percent of controller rated current

j. Overtemperature - responsive to a thermal switch in the motor or an overload relay

10. The controller electronics shall contain light emitting diodes (LEDs) to monitor and
indicate the following conditions.

a. Undervoltage

b. Overvoltage

c. Ground Fault

d. Instantaneous Overcurrent

e. Overtemperature

f. Power UP Delay/Reset

g. Drive Enabled
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h. Bus Capacitors Charged

11. Make provisions to accept a remote dry contact closure to start and stop the drive(s) with
the drive control system in the AUTO mode.

12. Make provisions to accept a 4-20 mADC input signal for remote speed control. Input shall
be isolated at the drive and active with the drive control system in the AUTO mode.

13. Provide a 4-20 mADC isolated output signal proportional to speed for remote speed
indication.

14. Provide two sets of Form C auxiliary dry contacts for remote indication of VFD running
status.

15. Provide two sets of Form C auxiliary dry contacts for remote indication of VFD fault.

16. Following an over or undervoltage trip, the drive shall automatically restart after a short
time delay after the incoming line voltage is within the specified range.

17. Drives shall include output inductors (filters) to limit dV/dT and voltage reflections to
motor ratings, in particular for long circuits.

18. VFD's shall be Danfoss VLT 6000 series, Robicon, or equal, specifically designed for long
motor circuits up to 1000 feet long.

2.05 MISCELLANEOUS EQUIPMENT

A. Disconnect Switches

1. Disconnect switches shall be heavy-duty, quick-make, quick-break, visible blades, 600
Volt, 3 Pole with full cover interlock, interlock defeat and flange mounted operating
handle.

2. NEMA 4 enclosures shall be cast aluminum.

3. NEMA 4X enclosures shall be fiberglass reinforced polyester.

4. NEMA 7 enclosures shall be cast aluminum.

5. Switches shall be as manufactured by the Square D Co. or equal.

B. Fused Disconnect Switches

1. Fused disconnect switches shall be heavy-duty, quick-make, quick-break, visible blades,
600 Volt, 3 Pole with full cover interlock, interlock defeat and flange mounted operating
handle.

2. Fuses shall be rejection type, 600 Volt, 200,000 A.I.C., dual element, time delay, Bussman
Fusetron, Class RK-5 or equal.

3. NEMA 4 enclosures shall be cast aluminum.

Area 4RD Section 16000 - Electrical - Overall Requirements
SE Rockford Superfund Site, FLS-1302 Page 22 of 38



P:\1681IEPA\SE_Rockford\Remedial Design\Area 4\Design\90%\Div 16\16000.doc
September 13, 2004

4. NEMA 4X enclosures shall be fiberglass reinforced polyester.

5. NEMA 7 enclosures shall be cast aluminum.

6. Switches shall be as manufactured by the Square D Co. or equal.

C. Manual Motor Starters

1. Manual starters shall be suitable for the voltage and number of phase shown on the
Drawings and shall be non-reversing, reversing or two speed type as shown on the
Drawings. NEMA sizes shall be as required for the horsepowers shown on the Drawings.
Manual starters shall have motor overload protection in each phase.

2. NEMA 4 enclosures shall be cast aluminum.

3. NEMA 4X enclosures shall be fiberglass reinforced polyester.

4. NEMA 7 enclosures shall be cast aluminum.

5. Manual motor starters shall be as manufactured by the Square D Co. or equal.

D. Combination Magnetic Motor Starters

1. Motor starters shall be a combination motor circuit protector and contactor, 2 or 3 Pole,
single or 3 phase as required, 60 Hz, 600 Volt, magnetically operated, full voltage
non-reversing unless otherwise shown on the Drawings. NEMA sizes shall be as required
for the horsepowers. Motor circuit protectors shall be molded case with adjustable
magnetic trip only. They shall be specifically designed for use with magnetic motor
starters. Motor circuit protectors shall be current limiting type, with additional current
limiters if required. Combination motor starters shall be fully rated for 22,000 Amps RMS
symmetrical minimum or for actual calculated short circuit duty where greater .

2. Two speed starters shall be for single or two winding motors as shown on the Drawings.

3. Each motor starter shall have a 120 Volt operating coil and control power transformer.
Three phase starters shall have three overload relays. One normally open and one normally
closed auxiliary contact shall be provided as spares in addition to contacts shown on the
Drawings.

4. Overload relays shall be adjustable, ambient compensated and manually reset.

5. Furnish built-in control stations and indicating lights where needed.

6. NEMA 4 enclosures shall be cast aluminum.

7. NEMA 4X enclosures shall be fiberglass reinforced polyester.

8. NEMA 7 enclosures shall be cast aluminum.
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9. Combination magnetic motor starters shall be as manufactured by the Square D Co. or
equal.

E. Circuit Breakers

1. Provide thermal magnetic circuit breaker in NEMA Type 12 Enclosure with externally
operated handle. Circuit breakers shall be fully rated for 22,000 Amps RMS symmetrical
minimum or for actual calculated short circuit duty where greater.

F. Control Stations

1. Control stations shall be heavy-duty type, with full size operators. Momentary contact stop
buttons shall have a lockout latch that can be padlocked in the open position.

2. NEMA 4 enclosures shall be cast metal.

3. NEMA 4X enclosures shall be fiberglass reinforced polyester.

4. NEMA 7 enclosures shall be cast aluminum.

5. Control stations shall be Square D Class 9001, or as manufactured by Cutler-Hammer;
General Electric Co. or equal.

G. General Purpose Dry Type Transformers

1. Transformers shall be dry type, two-winding with kVA and voltage ratings as shown on the
Drawings.

2. Four full capacity taps shall be furnished, two 2-1/2 percent above and two 2-1/2 percent
below rated primary voltage.

3. Maximum temperature rise shall be 115 degrees C. Windings shall be copper.

4. Transformers shall be built in accordance with ANSI C89.2 and NEMA ST-20.

5. Transformers shall be furnished with mounting hardware.

6. Transformers shall be manufactured by the General Electric Co. or equal.

7. Transformers shall be "Energy Star" rated where applicable to size and application.

H. Transformer-Panel Assembly

1. Manufacturers

a. Cutler-Hammer, Mini-Power Center

b. Square D, Mini-Power Zone

c. General Electric, Servicenter
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2. Ratings

a. kVA and voltage ratings shall be as shown on the Drawings.

b. Units shall be designed for continuous operation at rated kVA, for 24 hours a day, 365
days a year operation, with normal life expectancy as defined in ANSI C57.96.

c. Transformer sound levels shall not exceed the following ANSI and NEMA levels for
self-cooled ratings.

3. Construction

a. Each TPA shall include a main primary breaker, an encapsulated dry-type
transformer, and a secondary panelboard with main breaker.

b. Main primary, secondary, and feeder breakers shall be enclosed with a padlockable
hinged door.

4. Bus

a. Panelboard bus shall be copper sized to NEMA 65 degrees C rise.

5. Wiring/Terminations

a. All interconnecting wiring between the primary breaker and transformer, secondary
main breaker and transformer, and distribution section shall be factory installed.

b. All transformers shall be equipped with a wiring compartment suitable for conduit
entry and large enough to allow convenient wiring.

6. Main Devices

a. Each TPA shall include a main primary breaker with an interrupting rating of 22 kA at
480 Volts (or actual calculated short circuit duty if greater); and a secondary
panelboard with main breaker rated 10 kA interrupting rating at 240 Volts.

7. Feeder Devices

a. The secondary distribution section shall accommodate one inch, plug-in breakers with
10 kA interrupting capacity.

8. Enclosure

a. The enclosure shall be made of heavy-gauge steel and the maximum temperature of
the enclosure shall not exceed 90 degrees C.

b. The enclosure shall be totally enclosed, nonventilated, NEMA Type 3R, with lifting
eyes.

I. Lightning Arrester and Surge Capacitor

Area 4RD Section 16000 - Electrical - Overall Requirements
SE Rockford Superfund Site, FLS-1302 Page 25 of 38



P:\16811EPA\SE_Rockford\Remedial DesignVArea 4\Design\90%\Div 16\16000.doc
September 13,2004

1. Lightning arrester shall be 650 Volt, 3 Phase, "Tranquell" type; General Electric Co.,
Catalog No. 9L15ECC001 or equal.

2. Surge Capacitor shall be 650 Volt, 3 Phase, non-toxic liquid insulated, General Electric
Company's, Catalog No. 9L18BAB301 or equal.

3. Provide fused switch ahead of these protective devices, as recommended by the
manufacturer.

J. Main Circuit Breaker and Meter Socket

1. Thermal magnetic molded case circuit breaker 480 Volt, 3 Pole, 22,000 AIC/100 Amps.
Short circuit ratings shall be increased when calculated short circuit duty is greater.

2. Provide meter socket as required by power company.

K. Control Relays

1. Control relays shall be heavy duty machine tool type, with 10 Amps, 300 Volt convertible
contacts. Number of contacts and coil voltage shall be as shown on the Drawings. General
use relays shall be General Electric Co., Catalog No. CR120B or equal by Square D Co. or
Allen-Bradley Co. Latching relays shall be General Electric Co., CR120BL, equal by
Square D Co. or Allen-Bradley Co.

2. Time delay relays shall be pneumatic, 600 Volt, 20 Amp contacts, with calibrated knob
operated adjustment. On delay and off delay types and timing ranges shall be as shown on
the Drawings. Relays shall be Agastat, Model 7012 or 7022 or equal.

L. Polyethylene Warning Tape

1. Warning tape shall be red polyethylene film, 6-in minimum width.

2. Warning tape shall be W.H. Brady Co., Catalog No. 91296 or equal.

M. Heat Tracing

1. Heat trace tape shall be temperature self-limiting type rated 5 watts per foot at 50 degrees
F, 120 Volt, 60 Hz and shall be Chemelex, Catalog No. 5BTV1 with stainless steel
overbraid and fluoropolymer outer jacket or equal.

2. Ambient air temperature sensing thermostat shall be adjustable from 15 to 150 degrees F,
mounted in NEMA 4X enclosure, and shall be Chemelex, Catalog No. AMC-1 A, or equal.

3. Aluminum heat transfer tape shall be 2 mil thickness, 2-1/2-in wide and shall be Chemelex,
Catalogue No. AT-150 or equal.

N. Emergency Shower Alarm Horn and Light

1. Emergency shower alarm horn shall be vibrating type for 120 Volts, 60 Hz and shall be
Federal Signal Corp., Cat. No. 350+WB for surface mounting, Cat. No. 350+FG+FB for
flush mounting, equal by Benjamin Co. or Edwards Co. or equal.
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2. Emergency shower alarm light shall be a flashing strobe unit with red fresnel globe, for use
on a 120 Volts, 60 Hz power supply, and shall be Benjamin, Cat. No. KL-4011-120, equal
by Federal Signal or Edwards Co. or equal.

O. Photocells

1. The photocells shall be suitable for power duty with individual fixtures or for pilot duty
with contactors as detailed on the Drawings. Enclosure shall be NEMA 3R or 4. Contacts
shall be rated for 2,000 Watts continuous at 120 Volts. The unit shall turn on at 1.5
footcandles and off at 5.5 footcandles.

2. Photocells shall be TORK, Model 2101 or equal.

P. 24-Hour Programmable Timers

1. Unless otherwise specified, time switches shall be of the programmable type capable of
being programmed at the intervals as noted on the Drawings over a 24-hour day. Program
tabs shall be easily set by hand without tools to obtain or to change the desired
programming schedule. The switching condition shall be maintained when adjacent tabs
are set alike.

2. The unit shall be powered by a self-starting, enclosed, 120 Volt, synchronous motor
capable of continuous accurate operation. A reserve power, precision wound spring and
associated escapement device shall be integrally mounted to maintain time settings during
power failures of up to 24 hours.

3. The switch mechanism shall be a self-contained unit rated at not less than 20 Amps, 120
Volts, single pole, double throw and shall be readily replaceable in the field.

4. An omitting device shall be furnished as an integral part of the time switching operation to
be skipped for any preselected day or days of the week.

5. Unless otherwise specified, time switches shall be as manufactured by Intermatic; TORK;
Paragon or equal.

Q. On-Delay, Off-Delay Timers (Solid State)

1. On and off delay timers shall be microprocessor based, solid state type.

2. Timers shall have the following features:

a. Adjustable timing ranges from 0.1 seconds to 99 hours, 59 minutes minimum.

b. Setpoints entered by pressing membrane covered keyboard on unit.

c. LCD readout of timing progress and setpoint.

d. Adjustable for on-delay or off-delay modes.

e. Standard sized plug-in case.
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f. Totally sealed face plate.

g. Sealed battery backup power to retain memory for up to 30 days,

h. Accuracy plus or minus 0.01 second.

i. DPDT isolated instantaneous and timed output contacts rated 6 amps minimum at 120
Volt.

3. Timers shall be Bulletin 651 Multirange, solid state as manufactured by Tenor Co., Inc.;
Eagle Signal CS-300 Series or equal.

R. Equipment Mounting Stands

1. Equipment mounting stands shall be custom fabricated from 1/4-in steel plate and 4-in
steel channel, as shown on the Drawings.

2. Hot-dip galvanizing shall conform to the requirements of Division 5.

S. Pedestal Cabinet

1. Pedestal cabinet shall be outdoor weatherproof type suitable for mounting on a concrete
pad.

2. The pedestal cabinet shall be constructed of heavy gauge sheet steel and shall be
weatherproof.

3. Cabinet shall have fall size backboard of 3/4-in exterior plywood painted with two coats of
polyurethane sealer.

4. Interior and exterior paint finish shall be baked enamel over a rust resistant primer.

5. Each door shall have three point latch and pin tumbler type door lock or provisions for
padlocking. Furnish six keys.

6. Pedestal cabinet shall have an internally mounted fan with thermostat control and door
mounted baffled louvers.

7. Pedestals shall be complete with all mounting hardware and accessories required for
installation as shown on the Drawings.

8. Pedestal cabinet shall be Traffic Control Technologies, Cat. No. SMC-P (size as required)
with battleship gray finish, or equal.

2.06 PANELBOARDS

A. Panelboards shall be in accordance with the Underwriter Laboratories, Inc. "Standard for
Panelboards" and "Standard for Cabinets and Boxes" and shall be so labeled where procedures
exist. Panelboards shall also comply with NEMA Standard for Panelboards and the National
Electrical Code.
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B. Where reference is made to one of the above standards, the revision in effect at the time of bid
opening shall apply.

C. 120/240 Volt, single phase, 3 Wire and 120/208 Volt, 3 Phase, 4 Wire panelboards shall be
Type AQ as manufactured by the General Electric Company; Type NQOD as manufactured by
Square D Co.; Type Pow-R-Line C as manufactured by Cutler-Hammer, or equal.

D. 277/480 Volt, 3 Phase, 4 Wire panelboards shall be type AE as manufactured by the General
Electric Company; Type NEHB as manufactured by Square D Co.; Type Pow-R-Line C as
manufactured by Cutler-Hammer, or equal.

E. 480 Volt, 3 Phase, 3 Wire panelboards shall be type CCB as manufactured by the General
Electric Company; 1-Line series as manufactured by Square D Co.; Type Pow-R-Line C as
manufactured by Cutler-Hammer, or equal.

F. NEMA 3, 4 and 12 panelboards shall be type DVP or DHP as required by voltage application;
manufactured by the Grouse-Hinds Company or equal.

G. Rating

1. All panelboards shall be rated for the intended voltage.

2. Circuit breaker panelboards shall be fully rated for the specified circuit breaker fault
current interrupting capacity. Series connected short circuit ratings will not be acceptable.

H. Buses

1. Bus bars for the mains shall be of copper. Full size neutral bars shall be included. Phase
bussing shall be full height without reduction. Cross connectors shall be copper.

2. Neutral bussing shall have a suitable lug for each outgoing feeder requiring a neutral
connection.

3. Spaces for future circuit breakers shall be bussed for the maximum device that can be fitted
into them.

4. Equipment ground bars shall be furnished.

I. Circuit Breakers

1. Panelboards shall be equipped with circuit breakers.

2. Circuit breakers shall be molded case, bolt-in type.

3. Each circuit breaker used in 120/240 Volt and 120/208 Volt panelboards shall have an
interrupting capacity of not less than 10,000 amperes, RMS symmetrical. Rating shall be
increased where calculated short circuit duty is greater.

Area 4RD Section 16000 - Electrical - Overall Requirements
SE Rockford Superfund Site, FLS-1302 Page 29 of 38



P:\I681IEPA\SE_Rockford\Remedial DesigrAArea 4\Design\90%\Div 16\16000.doc
September 13, 2004

4. Each circuit breaker used in 277/480 Volt and 480 Volt panelboards shall have an
interrupting capacity of not less than 22,000 amperes RMS symmetrical. Rating shall be
increased where calculated short circuit duty is greater.

5. GFCI (ground fault circuit interrupter) shall be provided for circuits where required by
NEC or local codes. GFCI units shall be 1 Pole, 120 Volt, molded case, bolt-on breakers,
incorporating a solid state ground fault interrupter circuit insulated and isolated from the
breaker mechanism. The unit shall be UL listed Class A Group I device (5 milliamp
sensitivity, 25 millisecond trip time) and an interrupting capacity of 10,000 Amps RMS.

6. Circuit breakers shall be as manufactured by the panelboard manufacturer.

2.07 TELEPHONE SYSTEM

A. Make all necessary arrangements with local Telephone Company and American Telephone and
Telegraph for any participation that may be necessary and furnish all labor and material that
may be required and pay all charges the telephone companies may have for their service.

2.08 UNDERGROUND SYSTEM

A. All concrete and reinforcing steel shall be as specified in Division 3, but the responsibility of
furnishing and installing the material shall be that of this Section.

B. All trenching and surface restoration shall be as specified in Division 2, but the responsibility of
furnishing and installing the material shall be that of this Section.

C. Raceways shall be polyvinyl chloride conduit encased in concrete, except that rigid steel
conduit shall be used for 600 Volt shielded wire and data highway wiring.

D. Handholes shall be precast concrete, heavy-duty type, designed for a Class H-20 wheel load and
conform to ASTM C478. Precast units shall be as manufactured by Chase Precast Corp.;
American Precast Co. or equal and constructed to dimensions as shown on the Drawings.

E. Handhole frames and covers shall be cast iron, heavy duty type for Class H-20 wheel loading.

2.09 GROUNDING

A. Ground rods shall be 3/4-in by 10-ft copper clad steel and constructed in accordance with UL
467. The minimum copper thickness shall be 0.25 mm. Ground rods shall be Copperweld or
equal.

B. Grounding conduit hubs shall be malleable iron type similar to Thomas & Berts Co.; Cat No.
3940 (3/4-in conduit size) by Burndy; O.Z. Gedney Co. or equal, and of the correct size for the
conduit.

C. Waterpipe ground clamps shall be cast bronze saddle type, similar to Thomas & Berts Co. Cat.
No. 2 (1/2-in, 3/4-in, or 1-in size) or equal by Burndy; O.Z. Gedney Co. or equal, and of the
correct size for the pipe.

D. Buried grounding connections shall be by Cadweld process, or equal exothermic welding
system.
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PART 3 EXECUTION

3.01 SLEEVES AND FORMS FOR OPENINGS

A. Provide and place all sleeves for conduits penetrating floors, walls, partitions, etc. Locate all
necessary slots for electrical work and form before concrete is poured.

B. Exact locations are required for stubbing-up and terminating concealed conduit. Obtain shop
drawings and templates from equipment vendors or other subcontractors and locate the
concealed conduit before the floor slab is poured.

C. Where setting drawings are not available in time to avoid delay in scheduled floor slab pours,
the Illinois EPA may allow the installations of such conduit to be exposed. Requests for this
deviation must be submitted in writing. No additional compensation for such change will be
allowed.

D. Seal all openings, sleeves, penetration, conduit ends, and slots as acceptable to the Illinois EPA.

3.02 CUTTING AND PATCHING

A. Cutting and patching shall be done in a thoroughly workmanlike manner and be in compliance
with modifications and repair to concrete. Sawcut concrete prior to breaking out sections.

B. Core drill holes in concrete floors and walls as required.

C. Install work at such time as to require the minimum amount of cutting and patching.

D. Do not cut joists, beams, girders, columns, or any other structural members.

E. Cut opening only large enough to allow easy installation of the conduit.

F. Patching to be of the same kind and quality of material as was removed.

G. The completed patching work shall restore the surface to its original appearance or better.

H. Patching of waterproofed surfaces shall render the area of the patching completely
waterproofed.

I. Remove rubble and excess patching materials from the premises.

J. When existing conduits are cut at the floor line of wall line, they shall be filled with grout of
suitable patching material.

3.03 INSTALLATION

A. Any work not installed according to the Contract Documents without written consent shall be
subject to change as directed by the Illinois EPA. No extra compensation will be allowed for
making these changes.
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B. Electrical equipment shall be protected at all times against mechanical injury or damage by
water. Non-outdoor rated items: shall not be stored outdoors; store in dry permanent shelters;
do not install in its permanent location until structures are weathertight. If any items have been
subject to possible injury by water, they shall be thoroughly dried out and tested as acceptable
to the Illinois EPA, or shall be replaced at no additional cost or time extension at the Engineer's
discretion.

C. Equipment that has been damaged shall be replaced or repaired by the equipment manufacturer,
at the Illinois EPA's discretion.

D. Repaint any damage to factory applied paint finish using touch-up paint furnished by the
equipment manufacturer. The entire damaged panel or section shall be repainted per the field
painting specifications, at no additional cost, and as acceptable to the Illinois EPA.

3.04 MANUFACTURER'S SERVICE

A. Provide manufacturer's services for testing and start-up of the following equipment in
accordance with Section 01665:

1. 480V Motor Control Centers.

2. Variable Frequency Drives.

3. Other items indicated in individual Sections.

B. Testing and startup shall not be combined with training. Testing and start-up time shall not be
used for manufacturer's warranty repairs.

3.05 BOXES AND FITTINGS

A. Except where otherwise specified, all wiring shall be in rigid steel conduit.

B. Rigid steel conduit shall be used at all locations (underground and within structures) as
raceways for shielded process instrumentation wiring, shielded control wiring, and I/O wiring.

C. PVC coated rigid steel conduit shall be used in areas designated "CORROSIVE".

D. PVC conduit shall be used for concrete encased underground duct banks except as specified in
Paragraph 3.01B above.

E. Aluminum conduit shall be used for exposed conduit runs outdoors, in areas designated as
"WET" or "Class l,Div. 1".

F. All boxes shall be metal.

G. Exposed switch, receptacle and lighting outlet boxes and condulet fittings shall be cast or
malleable iron, except that cast aluminum shall be used with aluminum conduit.

H. Concealed switch, receptacle and lighting outlet boxes shall be pressed steel.
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I. Terminal boxes, junction boxes and pull boxes shall have NEMA ratings suitable for the
location in which they are installed.

J. Conduit wall seals shall be used where underground conduits penetrate walls.

K. Conduit sealing bushings shall be used to seal conduit ends exposed to the weather.

L. No conduit smaller than 3/4-in electrical trade size shall be used, nor shall any have more than
the equivalent of three 90 degree bends in any one run. Pull boxes shall be provided as required
or directed.

M. No wire shall be pulled until the conduit system is complete in all details.

N. The ends of all conduits shall be tightly plugged to exclude dust and moisture during
construction.

O. Conduit supports, other than for underground raceways, shall be spaced at intervals of 8-ft or
less.

P. Conduit hangers shall be attached to structural steel by means of beam or channel clamps.
Where attached to concrete surfaces, concrete inserts of the spot type shall be provided.

Q. All conduits shall be run at right angles to and parallel with the surrounding wall and shall
conform to the form of the ceiling. No diagonal runs will be allowed. Bends in parallel conduit
runs shall be concentric. All conduit shall be run perfectly straight and true.

R. Conduit terminating in pressed steel boxes shall have double locknuts and insulated bushings.

S. Conduit terminating in NEMA 3R, 4, 4X, and 12 enclosures shall be terminated with Myers
type conduit hubs.

T. Conduits containing equipment grounding conductors and terminating in sheet steel boxes shall
have insulated throat grounding bushings.

U. Conduits shall be installed using threaded fittings.

V. Liquidtight flexible metal conduit shall be used for all motor terminations, the primary and
secondary of transformers, generator terminations and other equipment where vibration is
present.

W, Flexible couplings shall be used in hazardous locations for all motor terminations and other
equipment where vibration is present.

X. Aluminum fittings and boxes shall be used with aluminum conduit. Aluminum conduit shall not
be imbedded in concrete. Aluminum conduit shall be isolated from other metals with plastic
sleeves or plastic-coated hangers. Strap wrenches shall be used for tightening aluminum
conduit.

Y. Where conduits pass through openings in walls or floor slabs, the remaining openings shall be
sealed against the passage of flame and smoke.
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Z. PVC conduit to non-metallic box connections shall be made with PVC socket to male thread
terminal adapters with neoprene O-ring and PVC round edge bushings.

AA. Conduit ends exposed to the weather shall be sealed with conduit sealing bushings.

BB. PVC conduit shall be supported with non-metallic clamps, PVC coated steel or non-metallic
racks and stainless steel hardware.

CC. PVC boxes, conduit fittings, etc., with integral hubs shall be solvent welded directly to the PVC
conduit system.

DD. Non-metallic boxes with field drilled or punched holes shall be connected to the PVC conduit
system with threaded and gasketed PVC Terminal Adapters.

EE. All conduit entering or leaving a motor control center, switchboard or other multiple
compartment enclosure shall be stubbed up into the bottom horizontal wireway or other
manufacturer designated area, directly below the vertical section in which the conductors are to
be terminated.

FF. Conduit sealing and drain fittings shall be installed in areas designated as NEMA 7.

GG. All conduit which may under any circumstance contain liquids such as water, condensation,
liquid chemicals, etc., shall be arranged to drain away from the equipment served. If conduit
drainage is not possible, conduit seals shall be used to plug the conduits.

HH. Where no type or size is indicated for junction boxes, pull boxes or terminal cabinets, they shall
be sized in accordance with the requirements of N.E.C. Article 370.

II. Miscellaneous steel for the support of fixtures, boxes, transformers, starters, contactors, panels
and conduit shall be furnished and installed.

JJ. Steel channels, flat iron and channel iron shall be furnished and installed for the support of all
electrical equipment and devices, where required, including all anchors, inserts, bolts, nuts,
washers, etc., for a rigid installation.

KK. Conduits passing from heated to unheated spaces, exterior spaces, refrigerated spaces, cold air
plenums, etc., shall be sealed with "Duxseal" as manufactured by Manville or seal fitting to
prevent the accumulation of condensation.

LL. Rigid galvanized steel conduits which have been field cut and threaded shall be painted with
cold galvanizing compounds.

3.06 WIRE, CABLE AND ACCESSORIES

A. Uniquely identify all wires, cables and each conductor of multi- conductor cables (except
lighting and receptacle wiring) at each end with wire and cable markers.

B. Use lubrications to facilitate wire pulling. Lubricants shall be UL approved for use with the
insulation specified.
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C. All wire shall be color coded or coded using electrical tape in sizes where colored insulation is
not available. Where tape is used as the identification system, it shall be applied in all junction
boxes, and other accessible intermediate locations as well as at each termination.

D. The following coding shall be used:

System Wire Color

240/120 Volts Neutral White
1-Phase, 3-Wire Line 1 Black
Line 2 Red

208Y/120, Volts Neutral White
3-Phase, 4-Wire Phase A Black
Phase B Red
Phase C Blue

480Y/277 Volts Neutral White
3-Phase, 4-Wire Phase A Brown
Phase B Orange
Phase C Yellow

E. Power conductors: Terminations shall be die type or set screw type pressure connectors as
specified. Splices (where allowed) shall be die type compression connector and waterproof
with heat shrink boot or epoxy filling. Aluminum conductors (where specified) shall employ
terminations and splices specifically designed for aluminum conductors.

F. Control Conductors: Termination on saddle-type terminals shall be wired directly with a
maximum of two conductors. Termination on screw type terminals shall be made with a
maximum of two spade connectors. Splices (where allowed) shall be made with insulated
compression type connectors.

G. Instrumentation Signal Conductors (including graphic panel, alarm, low and high level signals):
terminations same as for control conductors. Splices allowed at instrumentation terminal boxes
only.

H. Except where permitted by the Illinois EPA no splices will be allowed in manholes, handholes
or other below grade located boxes.

I. Splices shall not be made in push button control stations, control devices (i.e., pressure
switches, flow switches, etc.), conduit bodies, etc.

J. Instrumentation cables shall be installed in rigid steel raceways as specified. All circuits shall
be installed as twisted pairs or triads. In no case shall a circuit be made up using conductors
from different pairs or triads. Triads shall be used wherever three wire circuits are required.

K. Terminal blocks shall be provided at all instrument cable junction, and all circuits shall be
identified at such junctions.

L. Shielded instrumentation wire, shall be run without splices between instruments, terminal
boxes, or panels.
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M. Shields shall be grounded as recommended by the instrument manufacturer and isolated at all
other locations. Terminal blocks shall be provided for inter-connecting shield drain wires at all
junction boxes. Where individual circuit shielding is required, each shield circuit shall be
provided with its own block.

N. Test all 600 Volt wire insulation with a megohm meter after installation. Make tests at not less
than 500V. Submit a written test report of the results to the Illinois EPA.

3.07 WIRING DEVICES

A. Switch and receptacles outlets shall be installed flush with the finished wall surfaces in areas
with stud frame and gypboard construction, in dry areas with cement block construction or
when raceways are concealed.

B. Do not install flush mounted devices in areas designated DAMP, WET or WET/CORROSIVE.
Provide surface-mounted devices in these areas.

C. Provide weatherproof devices covers in areas designated WET or WET/CORROSIVE.

3.08 PANELBOARDS

A. Mount boxes for surface-mounted panelboards so there is at least 1/2-in air space between the
box and the wall.

B. Connect panelboard branch circuit loads so that the load is distributed as equally as possible
between the phase busses.

C. Type circuit directories giving location and nature of load served. Install circuit directories in
each panelboard.

D. Install markers on the front cover of all panelboards which identify the voltage rating. Markers
shall be made of self sticking B-500 vinyl cloth printed with black characters on an Alert
Orange background, 2-1/4-in high by 9-in wide, Style A as manufactured by W.H. Brady Co.,
or equal.

E. Install a 1-in by 3-in laminated plastic nameplate with 1/4-in white letters on a black
background on each panelboard. Nameplate lettering shall be as shown on the Drawings.
Nameplates shall be stainless steel screw mounted.

3.09 UNDERGROUND SYSTEM

A. Install raceways to drain away from buildings.

B. Reinforce raceway banks when conduits pass over newly excavated pipes.

C. The minimum cover for raceway banks shall be 24-in unless otherwise permitted by the Illinois
EPA.

D. Swab all raceways clean before installing cable.
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E. Plug spare raceways and seal them watertight at all manholes, buildings and structures.

F. Seal the ends of raceways and make watertight at all handholes, buildings and structures.

3.10 GROUNDING

A. Run grounding electrode conductors in rigid steel conduits. Bond the protecting conduits to the
grounding electrode conductors at both ends. Do not allow water pipe connections to be
painted. If the connections are painted, dis-assemble them and re-make them with new fittings.

B. Install equipment grounding conductors with all feeders and branch circuits.

C. Bond all steel building columns in new structures together with ground wire in rigid conduit and
connect to the distribution equipment ground bus.

D. Ground wire connections to structural steel columns shall be made with long barrel type
one-hole heavy duty copper compression lugs, bolted through 1/2-in maximum diameter holes
drilled in the column web, with stainless steel hex head cap screws and nuts.

E. Metal conduits stubbed into a motor control center shall be terminated with insulated grounding
bushings and connect to the motor control center ground bus. Bond boxes mounted below
motor control centers to the motor control center ground bus. Size the grounding wire in
accordance with NEC Table 250-95, except that a minimum No. 12 AWG shall be used.

F. Liquid tight flexible metal conduit in sizes 1-1/2-in and larger shall have bonding jumpers.
Bonding jumpers shall be external, run parallel (not spiraled) and fastened with plastic tie
wraps.

G. Ground transformer neutrals to the nearest available grounding electrode with a conductor sized
in accordance with NEC Article 250-94.

H. Seal exposed connections between different metals with No-Oxide Paint Grade A or equal.

I. Lay all underground grounding conductors slack and, where exposed to mechanical injury,
protect by pipes or other substantial guards. If guards are iron pipe, or other magnetic material,
electrically connect conductors to both ends of the guard. Make connections as specified
herein.

J. Care shall be taken to ensure good ground continuity, in particular between the conduit system
and equipment frames and enclosures. Where necessary, jumper wires shall be installed.

K. All grounding type receptacles shall be grounded to the outlet boxes with a No. 12 THW green
conductor connected to the ground terminal of the receptacle and fastened to the outlet box by
means of a grounding screw.

L. Test the grounding system. Resistance to ground testing shall be performed during dry season.
Submit test results in the form of a graph showing the number of points measured (12
minimum) and the numerical resistance to ground.

M. Testing shall be performed before energizing the distribution system.
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N. Notify the Illinois EPA immediately if the resistance to ground for any building or system is
greater than five ohms.

3.11 MOTOR STARTERS/CONTROLS INSTALLATION

A. Floor-mounted motor control panel floor sill[s] shall be bolted directly to the finished floor or
equipment pad. Structure shall be leveled and plumb. Anchor bolts shall be 1/2-in. Provide
hardware and shims for installation.

B. Field installed interior wiring shall be neatly grouped by circuit and bound by plastic tie wraps.
Circuit groups shall be supported so that circuit terminations are not stressed.

C. In general, all conduit entering or leaving a motor control center shall be stubbed up into the
bottom horizontal wireway directly below the vertical section in which the conductors are to be
terminated, or shall enter the motor control center from the top. Conduits shall not enter the
motor control center from the side unless approved in writing by the Illinois EPA.

D. Housekeeping pads shall be included for the floor-mounted motor control cabinets.
Housekeeping pads for these (if used) should match the existing installation.

E. Where motor control cabinets are to be installed on existing floor slabs, concrete anchor bolts
sized and installed per the seismic requirements of this Section shall be used.

F. Install the equipment in accordance with the manufacturer's instructions.

G. Remove temporary lifting angles, lugs and shipping braces. Touch-up damaged paint finishes.

H. Seal all seams, cracks, or openings in outdoor enclosures.

I. No operator devices shall be located over 6-ft-6-in above the finished floor. Circuit breaker
operation handles more than 6-ft-6-in above the finished floor shall have operating arm
extensions.

END OF SECTION
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SECTION 16171

ELECTRIC MOTORS

PARTI GENERAL

1.01 SCOPE OF WORK

A. Motors, up to 200 Hp, furnished under other Sections, shall be in conformance with the
requirements listed in this Section unless otherwise noted.

B. Motors connected to Variable Frequency Drive Controllers shall be inverter duty rated.

1.02 RELATED WORK

A. Variable Frequency Drive Controllers are specified in Section 16000.

1.03 SUBMITTALS

A. Submittal of motor data for acceptance shall include complete nameplate data and test
characteristics in accordance with NEMA Standard MG1-12.54 "Report of Test Form for
Routine Tests on Induction Motors" and, in addition, the following for motors typical of the
units furnished:

1. Efficiency at 112, 3/4 and full load

2. Power factor at 1/2, 3/4 and full load

3. Motor outline, dimensions and weight

4. Descriptive bulletins, including full description of insulation system

5. Bearing design data

6. Special features (i.e., space heaters, temperature detectors, etc.)

7. Power factor correction capacitor rating and type.

1.04 REFERENCE STANDARDS

A. Institute of Electrical and Electronics Engineers (IEEE)

B. National Electrical Manufacturers Association (NEMA)

C. Where reference is made to one of the above standards, the revision in effect at the time of bid
opening shall apply.

Area 4RD Section 16171 - Electric Motors
SE Rockford Superfiind Site, FLS-1302 Page 1 of 6



P:\168IIEPA\SE_Rockford\Remedial DesigiMrea 4\Design\90%\Div 16\16171.doc
September 13, 2004

1.05 QUALITY ASSURANCE

A. Routine tests shall be performed on representative motors, and shall include the information
described on NEMA MG1-12.54 "Report of Test Form for Routine Tests on Induction Motors".
Efficiency shall be determined in accordance with IEEE Publication No. 112, Method B. Power
factor shall be measured on representative motors.

1.06 SYSTEM DESCRIPTION

A. Motors specified herein are three phase, squirrel cage induction type for 1/2 Hp and above;
single phase for less than 1/2 Hp; or DC motors.

PART 2 PRODUCTS

2.01 RATING

A. Each motor shall develop ample torque for its required service throughout its acceleration range
at a voltage 10 percent below nameplate rating. Where to be operated on a reduced voltage
starter, the motor shall develop ample torque under the conditions imposed by the reduced
voltage starting method.

B. The motor shall not be required to deliver more than its rated nameplate horsepower, at unity
(1.0) service factor, under any condition of mechanical or hydraulic loading.

C. All motors shall be continuous time rated suitable for operation in a 40 degrees C ambient
unless noted otherwise.

D. Specific motor data such as Hp, rpm, enclosure type, etc, is specified under the detailed
specification for the equipment with which the motor is supplied.

2.02 ENCLOSURE TYPES

A. Motors specified herein will conform to one of the following standard enclosure designs:

1. Totally Enclosed Fan Cooled (TEFC)

3. Totally Enclosed Non-Ventilated (TENV)

4. Explosion Proof

5. Severe Duty

6. Inverter Duty

2.03 NAMEPLATES

A. The motor manufacturer's nameplates shall be engraved or embossed on stainless steel and
fastened to the motor frame with stainless steel screws or drive pins. Nameplates shall indicate
clearly all of the items of information enumerated in NEMA Standard MGI-10.38 or
MGI-20.60, as applicable.
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2.04 CONDENSATION HEATERS

A. Condensation heaters are required where specified under the detailed mechanical specifications.
Heaters shall be of the cartridge or flexible wrap around type installed within the motor
enclosure adjacent to core iron. Heaters shall be rated for 120 Volt, single phase with wattage as
required. The heater wattage and voltage shall be embossed on the motor nameplate. Power
leads for heaters shall be brought out at the motor lead junction box.

2.05 WINDING TEMPERATURE DETECTORS

A. Winding temperature detectors, where specified under the detailed mechanical specifications for
individual equipment shall be a factory installed, embedded, bi-metallic switch type with leads
terminating in the main conduit box. This device shall protect the motor against damage from
overheating caused by single phasing, overload, high ambient temperature, abnormal voltage,
locked rotor, frequent starts or ventilation failure. The switch shall have normally closed
contacts. Not less than three detectors shall be furnished with each motor.

B. Motors connected to variable frequency drives shall be equipped with winding temperature
detectors.

2.06 SINGLE PHASE MOTORS

A. Unless otherwise specified, motors smaller than 1/2 Hp shall be single phase, capacitor start.
Small fan motors may be split-phase or shaded pole type if such are standard for the equipment.
Wound rotor or commutator type single-phase motors are not acceptable unless their specific
characteristics are necessary for the application.

B. Motors shall be rated for operation at 115 Volts, single phase, 60 Hz.

C. Locked rotor current shall not be greater than specified in NEMA Standard MGI-12.32, Design
"N".

D. Motors shall be totally-enclosed in conformance with NEMA Standard MGI-10.35. Small fan
motors may be open type if suitably protected from moisture, dripping water and lint
accumulation.

E. Motors shall be provided with sealed ball bearings lubricated for 10 years normal use.

2.07 THREE PHASE MOTORS-FRAMES 143T THROUGH 449T

A. General

1. Unless otherwise specified, motors 1/2 Hp and larger shall be 3 Phase, squirrel cage
induction type.

2. All motors 3/4 Hp and larger shall be a NEMA frame 143T or larger. 1/2 Hp motors and
3/4 Hp motors rated 1800 and 3600 rpm, shall be a 56 frame. Motors shall be designed and
connected for operation on a 480 Volt, 3 Phase, 60 Hz alternating current system. Dual
voltage (230/460) rated motors are acceptable.
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3. Unless otherwise required by the load, all motors shall be NEMA Design B, normal starting
torque. Locked rotor kVA/Hp shall not exceed Code Letter G as described in NEMA
Standard MG1-10.37 for motors 20 Hp and larger.

4. Motors connected to variable frequency drives shall be inverter duty rated.

5. Motors shall be by U.S. Electrical Motors, Division of Emerson Electric Co., or equal.

B. Bearings

1. Anti-friction motor bearings shall be designed to be regreasable and initially shall be filled
with grease suitable to ambient temperature of 40 degrees C. Bearings shall be ABMA
Types BC or RN, heavy duty, or shall otherwise be shown to be suitable for the intended
application in terms of B-10 rating life, Class M3 or better.

2. All grease lubricated bearings, except those specified to be factory sealed and lubricated,
shall be fitted with easily accessible grease supply, flush, drain and relief fittings.
Extension tubes shall be used when necessary. Grease supply fittings shall be standard
hydraulic type by the Alemite Division of the Stewart-Warner Corporation.

C. Insulation

1. Insulation systems shall be Class B or Class F, operated at Class B temperature rise and
shall be manufacturer's premium grade, resistant to attack by moisture, acids, alkalies and
mechanical or thermal shock for 480 Volt motors. Provide 80 degree C, Class B rise or
better by resistance at 100 percent load and provide a Class F insulation system, suitable for
an ambient temperature motor operation of 0 to 40 degree C at no more than 3300 feet
above sea level for medium voltage motors. This temperature rise shall be met when
motors are operated and controlled with the VFD(s). The motor insulation system shall
have full capability to handle the common mode voltage conditions imposed by the VFD.

2. Motors for outdoor service shall have vacuum/pressure impregnated epoxy insulation for
moisture resistance.

3. Insulation for inverter duty motor windings shall meet or exceed the Pulse Endurance Index
for magnetic wire and shall not be injured when exposed to repeated pulse type waveforms,
repetitive high voltage transients, switching frequency and rate of rise of the pulse. Class H
varnish shall be used.

D. Enclosures

1. Motors shall have a steel or cast iron frame, a cast iron or stamped steel conduit box, as
specified below and a 1.15 service factor at 40 degrees C. Conduit box shall be split from
top to bottom and shall be capable of being rotated to four positions. Synthetic rubber-like
gaskets shall be provided between the frame and the conduit box and between the conduit
box and its cover. Motor leads shall be sealed with a non-wicking, non-hygroscopic
insulating material. A frame mounted pad with drilled and tapped hole, not less than 1/4-in
diameter, shall be provided inside the conduit box for motor frame grounding.

a. Totally enclosed fan cooled: TEFC motors shall have a steel or cast iron frame, cast
iron end brackets, cast iron conduit box, 1.15 service factor at 40 degrees C, tapped
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drain holes (corrosion resistant plugs for frames 286T and smaller and automatic
breather/drain devices for frames 324T and larger) and upgraded insulation by
additional dips and bakes to increase moisture resistance.

b. Totally enclosed non-ventilated: TENV motors shall include the same rating and
accessories as specified for TEFC motors.

c. Explosion proof: Explosion proof motors shall have a cast iron frame, cast iron end
brackets, cast iron conduit box, 1.15 service factor at 40 degrees C, tapped drain holes
(corrosion resistant plugs for frames 286T and smaller and automatic breather/drain
devices for frames 324T and larger) and be UL listed for Class 1, Div. 1, Group D
hazardous areas.

d. Severe duty: Motors shall be of the corrosion resistant type conforming to motors
designated by the manufacturer as "Corro-Duty", "Mill and Chemical", "Custom
Severe Duty", or similar quality designation. Severe duty motors shall have a cast iron
frame, cast iron end brackets, cast iron conduit box and 1.15 service factor at 40
degrees C and tapped drain holes (corrosion resistant plug for frames 286T and smaller
and automatic breather/drain devices for frames 324T and larger).

E. Inverter Duty Rated Motors

1. Inverter duty rated: Motors for operation on variable frequency drives shall meet current
power quality levels published in NEMA MG1, Part 31 (1993). Consideration shall be
given to the primary factors of the variable frequency drive such as the modulation scheme
(six-step, PWM, etc), the switching or carrier frequency and the type of power output
devices utilized (IGBT etc). Consideration shall also be given to the installation methods
such as output cable length, cable installation method, installation of output filters, etc.
Enclosures shall be equal to those furnished for severe duty or explosion proof motors.
Motor shaft and bearings shall be insulated. Internal service factor shall be 1.0 that of the
nameplate. Unless otherwise noted provide enclosures suitable for "severe duty". Motors
shall be furnished with an internal thermal switch. Ventilation system shall be designed for
maximum heat transfer. Stator laminations shall be stagger-stacked and stamped from high
grade electrical steel to minimize eddy-current losses and heat build-up caused by inverter
induced harmonics. Rotors shall be configured to minimize skin-effect heating.

F. Motor Efficiencies

1. Three phase motors rated 1 Hp and larger shall be of the premium efficiency type. Motors
shall have a NEMA Nominal Efficiency not less than the values indicated below.
Efficiency values shall be based on tests performed in accordance with IEEE Publication
No. 112, Method B. Motors with horsepower or rpm's not listed shall conform to
comparable standards of construction and materials as those for listed motors.

2. Where State Energy Codes or Utility Company Energy Rebate Programs dictate higher
efficiencies than those listed, the higher efficiency motors shall be furnished.
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Full Load Efficiencies
ENCLOSED MOTORS

3600 RPM 1800RPM 1200 RPM 900 RPM

HE
1.0
1.5
2.0
3.0
5.0
7.5
10.0
15.0
20.0
25.0
30.0
40.0
50.0
60.0
75.0
100.0
150.0
200.0

Minimum
Nominal
Efficiency

80.4
85.5
86.5
88.5
89.5
91
91.7
91.7
92.4
93.0
93.0
93.6
94.1
94.1
94.5
95.0
95.4
95.8

Minimum
Nominal
Efficiency

85.5
86.5
86.5
89.5
89.5
91.7
91.7
92.4
93.0
93.6
93.6
94.1
94.5
95.0
95.4
95.4
95.8
96.2

Minimum
Nominal
Efficiency

82.5
87.5
88.5
89.5
89.5
91.7
91.7
92.4
92.4
93.0
93.6
94.1
94.1
94.5
95.0
95.4
95.8
95.8

Minimum
Nominal
Efficiency

83.5
84.9
85.5
85.7
89.9
90.6
90.3
90.7
91.6
91.8
92.7
93.0
93.4
93.3
94.5
94.7
95.2
95.1
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